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LETTER  OF  TRANSMITTAL 


House  of  Representatives, 
Committee  ox  Science  and  Technology, 

Washington,  B.C.,  July  15, 1970. 
Hon.  Olix  E.  Teague, 

Chairman,  Committee  on  Science  and  Technology,  House  of  Repre- 
sentatives, Washington,  D.C. 

Dear  Chairman  Teague,:  I  am  pleased  to  submit  to  yon  our  report 
on  the  hearings  on  Intergovernmental  Dissemination  of  Federal  Re- 
search and  Development  Results  conducted  by  the  Subcommittee  on 
Domestic  and  International  Scientific  Planning  and  Analysis. 

The  effective  dissemination  and  utilization  of  Federal  research  and 
development  results  offers  the  nation  a  vast  and  largely  untapped  re- 
source for  addressing  the  problems  facing  government  jurisdictions 
at  all  levels.  Mechanisms  for  intergovernmental  exchange  of  informa- 
tion and  Federal  assistance  in  the  application  of  innovative  technology 
developed  from  federally  funded  research  has  been  the  subject  of 
extensive  study  over  recent  years,  and  there  is  a  history  of  interest  in 
this  subject  by  our  Committee.  This  interest  was  highlighted  in  1072 
by  the  co-sponsorship  of  a  major  conference  "The  National  Action 
Conference  on  Intergovernmental  Science  and  Technology  Policy*7 
held  at  Harrisburg,  Pennsylvania.  Former  Chairman  George  P.  Miller 
stated  in  the  resulting  Committee  Report,  Public  Technology :  ". . .  the 
opportunity  which  Ave  now  have  to  make  a  significant  attack  on  the 
problems  faced  by  our  society,  while  at  the  same  time  making  the  best 
possible  use  of  the  country's  highly  trained  technical  and  scientific 
manpower  resources,  should  be  widely  understood  and  appreciated.'* 

The  Rules  of  the  Committee  on  Science  and  Technology  place  re- 
sponsibility in  the  DISPA  Subcommittee  to  continue  this  effort  with 
legislation,  oversight,  and  other  matters  relating  to  coordination  of 
research  and  development  and  more  specific  to  this  report,  Federal- 
regional-state-local  relations  in  science  and  technology. 

The  Subcommittee  has  conducted  healings  and  performed  studies 
to  fulfill  this  aspect  of  our  responsibilities.  T*Te  find  that  there  still 
exists  a  need  to  move  forward  from  studies  of  problems  in  public  tech- 
nology to  the  development  of  specific  approaches  which  have  the  po- 
tential for  legislative  action.  The  present  report  includes  these  recom- 
mendations. I  believe  the  review  of  problems  undertaken  during  our 
hearings  and  the  development  of  recommendations  in  this  report  are 
timely  and  indicate  a  need  for  continued  locus  in  this  important  area. 
Sincerely  your.-. 

Ray  Tiiokxtox, 
Chairman.  Subcommittee  on  Domestic  and  International 

Scientific  Planning  anil  Analysis. 
(Hi) 
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SPECIAL  OVERSIGHT 


Research  and  development  is  conducted  throughout  the  Federal 
Government.  Most  agencies  and  departments  support  research  and 
development  to  further  advances  in  those  fields  of  science  and  tech- 
nology which  are  related  to  their  mission. 

In  the  House  of  Representatives  these  research  and  development 
activities  are  reviewed  individually  by  a  number  of  standing  Com- 
mittees having  jurisdiction  of  the  various  programs,  agencies,  and 
departments.  Beginning  with  the  94th  Congress,  the  rules  of  the  House 
provide  that  a  continuing  review  of  the  entire  Federal  research  and 
development  effort  be  done.  For  this  purpose  the  Committee  on 
Science  and  Technology  is  charged  with  the  function  of  Special  Over- 
sight in  this  area.  Rule  X,  paragraph  3(f)  provides  that  "The  Com- 
mittee on  Science  and  Technology  shall  have  the  function  of  reviewing 
and  studying,  on  a  continuing  basis,  all  laws,  programs,  and  Govern- 
ment activities  dealing  with  or  involving  non-military  research  and 
development."  This  Special  Oversight  function  is  to  be  performed  in 
addition  to  the  legislative  and  direct  oversight  function  of  the  stand- 
ing committees. 

The  review  and  the  recommendations  included  in  this  report  are 
made  pursuant  to  this  special  oversight  provision  of  the  House  rules. 
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RECOMMENDATIONS 

The  hearings  *  covered  by  this  report  were  held  to  develop  an  over- 
view of  current  technology  sharing  efforts  at  the  Federal  level.  These 
efforts  involve  the  dissemination  of  information  and  technologies  de- 
veloped as  a  result  of  federally  funded  research  and  development  and 
their  use  in  non-federal  jurisdictions  such  as  State  and  local  govern- 
ments. The  hearings  were  structured  to  allow  the  Subcommittee  to  as- 
sess the  status  of  the  Federal  science  and  technology  efforts  from  the 
perspective  of  how  effectively  the  results  are  being  used  or  could  be 
used  to  address  domestic  problems.  From  these  hearings  an  assessment 
of  current  mechanisms  and  a  consideration  of  possible  changes  needed 
in  intergovernmental  institutional  arrangements  for  technology  shar- 
ing was  developed. 

During  the  hearings,  the  Subcommittee  focused  on  three  perspec- 
tives from  which  the  potential  utility  of  Federal  R.  &  D.  for  solution 
of  national  problems  are  viewed. 

1.  Opportunities  as  perceived  by  individuals  at  the  non-federal 
level  of  government  to  utilize  and  make  appropriate  adaptions  of 
innovative  techniques  with  potential  for  solving  the  problems  of 
local  jurisdictions. 

2.  Opportunities  as  perceived  by  individuals  representing  non- 
governmental entities  to  play  an  effective  role  in  the  dissemination 
and  utilization  of  innovative  techniques  developed  at  the  Federal 
level  in  non-federal  jurisdictions. 

3.  Efforts  within  the  Administration  and  the  Executive  agen- 
cies to  coordinate  R.  &  D.  funding  for  dissemination  and  utiliza- 
tion of  results  from  successful  projects. 

The  Subcommittee  received  testimony  from  witnesses  representing 
the  wide  spectrum  of  perspectives  identified  above  and  requested  writ- 
ten responses  from  seventeen  Federal  agencies  and  commissions  in  ad- 
dition to  reviewing  and  summarizing  basic  studies  undertaken  on  Pub- 
lic Technology.  From  these  efforts  the  following  recommendations  for 
future  activities  are  made. 

Federal-Level  Efforts  for  Effective  Technology  Sharing 

The  research  and  development  efforts  supported  with  Federal  funds 
is  a  major  segment  of  all  national  R.  &  I).  It  is  the  successful  results 
of  these  efforts  that  could  be  disseminated  and  utilized  by  all  levels  of 
government  if  national  resources  are  to  be  most  effectively  expended. 
Public  funds  are  supporting  R.  &  T).  efforts  with  results  which  could 
have  useful  application  to  many  problems  facing  jurisdictions  across 
the  nation  through  technology  sharing.  The  first  of  the  recommenda- 


M'.s..  House  of  Representatives.  Committee  on  Science  and  Technology,  Ninety-Fourth 
Coneress,  No.  4S  Subcommittee  on  Domrsiic  and  international  Scientific  Planning  and 
Analysis.  Oversight  Hearing  on  intergovernmental  Dissemination  of  Federal  Research  and 
Development  Results.  November,  1!)7.~>. 
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tions  by  the  Subcommittee  focuses  at  the  Federal  level — the  utiliza- 
tion of  R.  &  D.  results  to  their  fullest  and  suggests  consideration  of 
the  following  recommendations. 

RECOMMENDATION  1 

A  Review  of  Legislation  axd  Regulations  Affecting  Indi- 
vidual Agency  Technology  Sharing  Efforts  Should  Be 
Undertaken 

Each  agency  functions  under  legislative  mandates  formu- 
lated in  their  Committee  of  jurisdiction  and  the  regulations 
[issued  in  accordance  with  this  legislation].  The  degree  of 
commitment  with  different  agencies  to  technology  sharing  is 
undoubtedly  related  to  the  emphasis  in  legislation  and  the 
resultant  regulations  related  to  this  activity. 
There  is  also  legislation  which  affects  technology  sharing 
activities  by  all  agencies;  for  example,  the  Intergovernmental 
Personnel  Act.  And,  lastly,  there  is  the  potential  of  conflict 
between  different  agency  legislation  and  resultant  mandates 
and  umbrella  legislation  affecting  all  agencies.  Before  fur- 
ther legislation  is  considered  in  this  field,  a  review  of  the  ex- 
isting legislative  basis  for  technology  sharing  should  be  done. 

RECOMMENDATION  2 

Mechanisms  Xow  Existing  to  Coordinate  Agency  Efforts 
Should  be  Analyzed  Both  in  Terms  of  Individual  Perform- 
ance and  in  Terms  of  Their  Interactions 

There  are  currently  in  existence  several  Federal  level  entities 
with  responsibility  to  oversee  or  encourage  technology  shar- 
ing. These  include  the  Federal  Coordinating  Council  for  Sci- 
ence, Engineering,  and  Technology,  the  Domestic  Council, 
the  Office  of  Management  and  Budget,  the  Undersecretary 
Group  for  Regional  Operations,  the  Regional  Councils,  and 
the  National  Science  Foundation.  Studies  exist  of  many  of 
these  entities  which  should  be  used  to  determine  if  individ- 
ually or  collectively  they  should  be  strengthened,  altered  or 
dissolved. 

RECOMMENDATION  8 

The  Community  of  Individuals  Involved  in  Technology 
Sharing  Should  be  Asked  to  Address  the  Need  For  and  Struc- 
ture of  an  Interagency.  Executive  Office  Level  Institution 
to  Make  Technology  Sharing  More  Effective 

Existing  entities  charged  with  coordination  have  demon- 
strated a  general  inability  to  effectively  coordinate  efforts  to 
disseminate  and  utilize  the  R.  &  I),  results  of  individual  agen- 
cies. These  efforts  frequently  overlap  and  if  coordinated  could 
be  more  useful  in  addressing  national  problems  at  the  local 
level.  Consideration  of  a  new  high-level  organization  with  a 
strong  mandate  including  adequate  funding  and  staff  with 


careful  legislative  oversight  should  be  considered. 


Intergovernmental  Activities  Related  to  Technology  Sharing 

The  successful  results  of  federally  funded  R&D  will  not  be 
applied  to  solve  pressing  problems  faced  by  non-federal  juris- 
dictions unless  there  are  mechanisms  for  intergovernmental 
coordination.  A  previous,  prevailing  belief  that  innovative 
techniques  developed  at  the  Federal  level  will  find  an  auto- 
matic application  to  state  and  local  problems  has  been  demon- 
strated to  be  difficult  to  justify.  This  approach  has  been 
termed  "technology  push,*-  and  lias  not  been  successful  in 
most  cases.  A  second  approach  "demand  pull"  suggests  a  dif- 
ferent, more  defensible  orientation — communication  and  co- 
ordination between  the  levels  of  government  from  the  initial 
stages  of  R&D  programs  including  communication  to  the 
Federal  research  community  of  needs  and  problems  of  the 
non-federal  level.  This  approach  has  shown  more  success  in 
matching  available  technology  with  existing  problems. 

RECOMMEXDATIOX  4 

Current  Efforts  to  Develop  Federal-Regional-State-Local 
Coordination  Should  be  Further  Encouraged 

There  are  existing  intergovernmental  coordinative  mecha- 
nisms which  are  experiencing  some  success  with  technology 
sharing.  Individual  agencies  have  efforts  currently  underway 
and  within  the  Xational  Science  Foundation  the  Intergovern- 
mental Science  and  Research  Utilization  program  is  one  such 
effort.  The  effectiveness  of  these  efforts  has  been  hampered  b/v 
two  major  constraints.  First,  there  has  been  limited  funding 
and  uncertain  commitment  at  top  agency  levels  to  technology 
sharing  activities.  Second,  there  is  reluctance  by  some  non- 
federal units  of  government  to  participate  in  programs  with 
predetermined  phase-out  periods.  These  often  leave  non- 
federal jurisdictions  with  the  dilemma  of  continuing  a  pro- 
gram with  a  newly  developed  constituency  when  they  al- 
ready have  limited  funds.  To  encourage  intergovernmental 
coordination  the  reward  structures  within  agencies  should  be 
strengthened  and  attention  focused  on  the  question  of  how, 
once  proven  successful,  innovative  programs  should  be  sup- 
ported. 

RECOMMEXDATIOX  5 

New  Techniques  for  Intergovernmental  Coordination  in  the 
Utilization  of  Federal  R.  &  D.  Results  Should  Be  Considered 

The  successful  example  of  the  Agricultural  Extension  Service 
suggests  the  possibility  of  developing  a  technology  agent 
program  to  assist  state  and  local  governments  in  applying 
innovative  techniques  and  developing  in-house  scientific  capa- 
bilities. The  extension  service  concept  could  evolve  within 
the  Federal  Laboratory  Consortium  program,  the  Office  of 
Management  and  Budget,  or  the  new  Office  of  Science  and 
Technolog}r. 
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There  is  currently  an  experimental  effort  with  twenty-seven 
medium-sized  cities,  the  Urban  Technology  System,  devel- 
oped with  assistance  from  several  agencies  and  coordination 
support  from  Public  Technology,  Inc.  This  experiment  could 
serve  as  a  prototype  for  a  formalized  technology  sharing 
office  above  individual  mission  agencies. 

RECOMMENDATION  G 

There  Should  Be  Consideration  of  Federal  Support  for 
the  Vertical  Transfer  of  Innovative  Technologies  Between 
Jurisdictions 

The  innovative  city  or  other  local  jurisdiction  often  finds 
its  manpower  and  other  resources  strained  as  requests  from 
jurisdictions  with  similar  problems  turn  to  them  for  demon- 
strations and  assistance  of  solutions  found  successful.  Such 
jurisdictions  could  be  assisted  by  development  of  a  program 
of  exemplary  projects  similar  to  the  one  developed  by  the 
National  Institute  of  Law  Enforcement,  the  research  arm 
of  the  Law  Enforcement  Assistance  Administration.  Federal 
funds  would  be  required  to  develop  and  disseminate  the  in- 
formation and  provide  manpower  to  assist  in  needed  alterna- 
tions to  fit  unique  local  problems. 

Role  of  Nongovernmental  Entities  in  Technology  Sharing 

Universities,  non-profit  organizations  and  private  industry 
all  play  a  role  in  technology  dissemination  and  utilization. 
They  frequently  serve  as  intermediaries  assuming  a  position 
between  the  sponsor  of  the  initial  research  effort  and  the  ulti- 
mate user,  in  this  case  between  the  Federal  agency  and  state 
and  local  governments.  They  can  also  be  responsible  for  the 
initial  research  effort.  In  either  case,  where  Federal  funds 
are  used  to  do  research  on  and  develop  new  techniques,  it  is 
desirable  to  focus  attention  on  the  most  effective  utilization 
of  the  results.  Considering  the  important  role  these  entities 
play  the  following  activities  are  recommended: 

KECOMMENDATION  7 

Universities  and  Nonprofit  Organizations  Should  Be  Exam- 
ined in  Terms  of  Their  Ability  To  Serve  in  the  Capacity  of 
Technology  Transfer  Agents 

The  example  of  the  Agricultural  Extension  Service  was 
noted  in  Recommendation  5.  There  are  other  university  re- 
lated efforts  which  could  serve  as  models  for  technology  trans- 
fer. The  examples  at  the  University  of  Arkansas  of  the  In- 
dustrial Research  and  Extension  Center  and  at  the  Penn 
State  University  of  PENNTAP  are  both  successful  efforts 
to  design  mechanisms  for  the  effective  dissemination  of  al- 
ready existing  technical  knowledge.  Public  Technology,  Inc. 
and  the  Midwest  Research  Institute  are  non-profit  organiza- 
tions which  exemplify  efforts  to  develop  the  linkage  between 


R.  &  D.  and  public  and  private  sector  needs.  They,  as  well  as 
the  universities,  offer  an  opportunity  to  develop  needed  in- 
formation systems  to  bridge  the  gap  between  R.  &  D.  and 
users.  Since  the  most  significant  deterrent  to  their  effective- 
ness is  continuous,  stable  support,  consideration  of  the  proper 
role  of  the  Federal  government  to  support  these  activities  is 
appropriate  and  timely. 

RECOMMENDATION  8 

The  Question  of  What  Incentives  axd  Constraints  cax  be 
Used,  by  Governmental  Units  in  Their  Interactions  with 
Private  Industry,  to  Encourage  Development  of  Innovative 
Techniques  and  Devices  for  Which  the  Public  Sector  Would 
Be  the  Primary  Consumer  Should  Be  Addressed 

Governmental  entities  should  recognize  the  influence  which 
their  actions,  such  as  regulations  and  procurement,  have  on 
decisions  within  private  industry.  There  remains  a  need  for 
an  effort  to  understand  and  develop  techniques  to  encourage 
private  industry  in  the  modification  of  existing  products  and 
development  of  innovations  to  solve  public  sector  problems. 
Both  positive  inducements  and  the  effect  of  existing  con- 
straints must  be  considered. 


ANALYSIS  OF  HEARINGS* 

On  November  4.  1975  the  Committee  on  Science  and  Technology's 
Subcommittee  on  Domestic  and  International  Scientific  Planning  and 
Analysis  began  three  consecutive  davs  of  hearings  on  intergovern- 
mental  dissemination  of  Federal  Research  and  Development  Results. 
In  his  opening  remarks,  Subcommittee  Chairman  Ray  Thornton  iden- 
tified the  topic  as  timely  and  important,  and  stated  that  the  hearings  on 
this  aspect  of  intergovernmental  science  were  one  phase  of  the  Sub- 
committee's effort  to  examine  national  priorities  for  scientific  R.  &  D. 
and  to  explore  aspects  of  particular  scientific  resources.  Key  objectives 
of  the  intergovernmental  science  hearings  were:  to  explore  existing 
mechanisms  for  the  dissemination  of  Federally  funded  R.  &  D.  results; 
to  identify  requirements  for  change  in  existing,  or  creation  of  new. 
capabilities  for  scientific  and  technical  information  dissemination: 
and  to  consider  the  effectiveness  of  existing  mechanisms  by  which 
State  and  local  government  jurisdictions  apply  Federal  R.  &  D.  re- 
sults to  a  wide  range  of  public  needs  and  problems. 

Chairman  Thornton  referred  to  the  many  existing  studies  and  re- 
ports concerning  intergovernmental  science  and  technology,  acknow- 
edging  a  growing  record  of  concern  over  the  subject  of  the  hearings. 
With  reference  to  available  study  results  and  various  sets  of  policy 
and  program  recommendations,  Mr.  Thornton  indicated  that  it  was 
not  the  Subcommittee's  intention  to  duplicate  reported  information 
and  suggestions,  but  to  provide  an  opportunity  to  extend  the  record. 
and  to  build  upon  the  existing  knowledge  base.  Accordingly,  the  hear- 
ings were  designed  to  allow  expression  of  newly  perceived  needs  and 
opportunities,  and  to  investigate  issues  from  several  distinct  points  of 
view. 

The  first  day  of  hearings  centered  on  the  user  perspective.  Repre- 
sentatives from  various  State  and  local  government  organizations 
spoke  to  both  effective  and  problematic,  or  at  worst  non-existent,  as- 
pects of  Federal  dissemination  activities.  Witnesses  appearing  on  the 
first  day  were :  Mr.  Robert  E.  Mercian,  Chairman,  Advisory  Commis- 
sion on  Intergovernmental  Relations ;  Mr.  J.  Hugh  Nichols.  Member 
House  of  Delegates,  State  of  Maryland ;  Dr.  Thomas  G.  Fox,  Gover- 
nor's Science  Advisor,  State  of  Pennsylvania;  and,  the  Honorable 
Arthur  Holland,  Mayor  of  the  Cit}T  of  Trenton,  New  Jersey. 

The  second  day  included  representatives  from  universities,  non- 
profit groups  and  industry.  They  were:  Dr.  Charles  E.  Bishop, 
President,  University  of  Arkansas ; Dr.  Walter  Grattidge.  Manager  of 
Technical  Information,  Corporate  Research  and  Development,  Gen- 
eral Electric  Company:  Mr.  John  McKelvey,  President,  Midwest  Re- 
search Institute;  and  Dr.  II.  LeRoy  Marlow,  Director,  Pennsylvania 
Technical  Assistance  Program. 


♦This  summary  and  analysis  was  prepared  by  Ms.  Susan  Doscher  with  the  assistance  <>f 
Ms.  Wendy  Schacht,  Science  Policy  Analysts,  Science  Policy  Research  Division,  Congres- 
sional Research  Service,  the  Library  of  Congress. 
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On  the  third  and  final  day,  the  hearings  viewed  the  subject  from  the 
Federal  agency  perspective.  The  Subcommittee  heard  from :  Dr. 
Charles  Orebeke,  Assistant  Secretary  for  Policy  Development,  De- 
partment of  Housing  and  Urban  Development,  accompanied  b}r  Mr. 
Allan  Siegel  and  Ms.  Heather  Aveilhe;  Mr.  William  Steber,  Acting 
Assistant  Secretary  for  Systems  Development  and  Technology,  De- 
partment of  Transportation,  accompanied  by  A.  B.  Linhares;  and  Dr. 
M.  Frank  Hersman,  Former  Head,  Office  of  Intergovernmental 
Science  and  Research  Utilization,  National  Science  Foundation. 

Tn  addition,  seventeen  other  agencies  were  requested  to  respond  to 
written  questions  submitted  by  the  Subcommittee.  Some  program 
descriptions  "'Inch  are  illustrative  of  information  dissemination  under- 
takings and  are  beneficial  in  understanding  the  varying  degree  of  the 
breadth  of  programs  in  individual  agencies  are  discussed  in  conjunc- 
tion with  the  testimony  of  witnesses.  It  should  be  noted,  however,  that 
the  full  extent  of  information  on  transfer  programs  could  not  be  in- 
cluded in  this  summary.  The  complete  responses  are  included  in  the 
record  of  the  hearings. 


OBJECTIVES  OF  INTERGOVERNMENTAL 
DISSEMINATION  OF  FEDERAL  R.  &  D.  RESULTS 

An  appreciation  for  the  importance  of  intergovernmental  dissemi- 
nation of  Federal  R.  &  D.  results  by  both  witnesses  and  Subcommittee 
members  gave  continuity  and  purpose  to  the  three  days  of  hearings. 
Because  of  this  common  understanding,  relatively  little  time  was  spent 
in  justifying  the  need  for  intergovernmental  dissemination  capa- 
bilities. Emphasis  was  placed  instead  on  an  examination  of  existing 
capabilities,  on  means  by  which  such  capabilities  could  be  improved, 
on  identifying  requirements  for  new  policies,  programs,  or  other 
mechanisms,  and  on  the  roles  of  government  and  non-government  or- 
ganizations in  implementing  the  process. 

The  major  objective  behind  programs  for  intergovernmental  dis- 
semination of  R.  &  D.  results  may  be  viewed  as  one  of  attempting  to 
link  available  scientific  and  technical  resources  with  a  wide  range  of 
public  needs.  In  concept  and  practice,  the  process  implies  the  strength- 
ening of  State  and  local  government  capabilities  to  identify  needs 
suited  to  scientific  and  technical  solution,  to  assess  potentially  appli- 
cable scientific  and/or  technical  resources,  and  to  effectively  apply  the 
knowledge  when  and  where  appropriate.  In  addition,  the  process  is 
viewed  as  one  leading  to  increased  productivity  at  the  State  and  local 
government  levels. 

The  View  From  State  and  Local  Government 

Over  the  past  decade,  requirements  for  States  and  localities  to  be 
able  to  understand,  assess,  adapt,  and  apply  science  and  technology 
in  public  policy-making  and  administration,  have  become  more  vital. 
Increasingly,  State  and  local  governments  must  deal  with  a  wide  range 
of  issues  which  directly  involve  or  affect  science  and  technology.  Often 
their  need  to  deal  with  such  issues  evolves  from  federal  action — legis- 
lation resulting  in  capacity  building  efforts  and/or  shared  respon- 
sibilities with  the  various  levels  of  government  for  implementation. 
During  the  first  day  of  hearings,  Mr.  J.  Hugh  Nichols  from  the  House 
of  Delegates  in  Maryland  spoke  to  the  growing  responsibilities  of 
State  and  local  governments  in  science  and  technology  policy  matters: 

The  States,  in  addition  to  being  delegated  responsibility  to  implement  federally 
enacted  legislation  in  such  areas  as  environmental  management,  public  safety, 
energy  conservation,  and  water  quality,  are  being  pressed  also  by  their  con- 
stituents to  set  up  comprehensive  programs  in  land  reclamation,  land  manage- 
ment, energy  resource  development  and  regulation,  health  care  delivery  and  in  a 
myriad  of  other  complex  areas.  The  very  nature  of  such  programs  demand  the 
support  of  reasonable  R.  &  D.  programs  [p.  18]. 

The  problems  that  face  the  States  demand  that  effective  R.  &  D.  tools  be  inte- 
grated into  the  decisionmaking  process  and  [that]  we  do  recognize  them  as  being 
important,  [p.  19]. 
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Later  in  his  testimony,  Mr.  Nichols  reiterated  the  importance  of  the 
State  and  local  government  role  in  applying  science  and  technology  to 
civilian  needs : 

To  insure  the  effective  utilization  of  Federal  R.  &  D.  programs,  it  is  critical 
that  the  State  and  local  user  communities  become  full  partners  with  the  Federal 
agencies,  from  the  development  of  program  priorities,  to  the  formulation  of 
guidelines,  administration  and  oversight  of  projects,  and  the  design  of  the  final 
implementation  programs.  If  the  user  community  has  such  a  vested  interest  in 
Federal  R.  &  D.  program  activities,  they  will  be  far  more  receptive  to  utilizing 
the  programs'  output  [p.  44]. 

At  the  conclusion  of  the  three  days  of  hearings,  Mr.  William  Knox,. 
Director  of  the  National  Technical  Information  Service,  Department 
of  Commerce,  corroborated  this  point : 

I  just  want  to  re-emphasize  the  importance  of  having  State  capability  to 
apply  the  technology,  to  know  what  the  demand  is  and  to  apply  it.  I  would  like 
to  emphasize  it  in  a  quantitative  fashion  by  pointing  out  that  many  of  our 
States  are  of  the  same  size  as  certain  European  countries,  which  on  their  own 
initiative  and  at  their  own  expense  do  fund  national  technology  transfer  entities, 
[p.  256]. 

The  View  From  the  Private  Sector 

Dr.  Walter  Grattidge,  from  the  General  Electric  Company,  in  sub- 
stantiating the  importance  of  scientific  and  technical  information  to 
States  and  localities,  spoke  of  the  vital  role  of  scientific  and  technical 
information  in  the  private  sector  and  proceeded  to  draw  parallels  with 
information  needs  in  the  public  sector : 

Of  the  approximately  $32  billion  spent  on  R.  &  D.  activities  in  the  United  States 
in  1974,  42  percent  of  the  total  was  spent  by  industry,  and  53  percent  was  spent 
by  Government.  It  is  estimated  that  $4.6  billion  was  spent  in  1974  by  Govern- 
ment in  its  own  R.  &  D.  facilities  and  laboratories. 

Thus,  in  parallel  with  the  industrial  R.  &  D.  sector,  the  requirement  for 
scientific  and  technical  information  exists  in  the  governmental  sector, 
[pp.  133-134] 

In  order  to  successfully  meet  the  requirement  for  scientific  and 
technical  information  in  the  public  sector,  Dr.  Grattidge  said  there 
must  be  intergovernmental  coordination : 

At  this  time,  in  many  areas,  the  various  Federal,  State  and  local  systems  are 
fragmented,  even  in  those  fields  for  which  there  are  apparently  parallel  missions. 
The  leadership  initiative  rests  with  the  Federal  agencies  but  for  any  coordina- 
tion to  be  effective  it  must  be  developed  with  the  active  consent  and  participation 
of  all  parties,  [pp.  134-135] 

By  pointing  to  the  need  for  intergovernmental  coordination.  Dr. 
Grattidge?s  statement  underscored  one  of  the  central  mechanisms 
associated  with  effective  intergovernmental  dissemination  of  R.  &  D. 
results. 


ELEMENTS  AND  MECHANISMS  ASSOCIATED  WITH 

THE  PROCESS 

A  consensus  appeared  to  exist  as  to  some  of  the  fundamental  ele- 
ments and  mechanisms  integral  to  the  intergovernmental  dissemina- 
tion process.  One  central  element  just  referred  to  and  discussed  in 
a  following  section  is  intergovernmental  coordination.  Some  others 
include:  person-to-person  interface;  user-need  identification;  selec- 
tive information  processing;  balance  between  technology-push  and 
need-pull. 

Personal  Interface 

Affirming  the  importance  of  people  in  the  process,  Dr.  Grattidge 
stated,  "Communications  are  the  heart  of  information  transfer.  The 
importance  of  inter-personal  interactions  integrated  with  formal  doc- 
ument transactions  within  STI  [scientific  and  technical  information] 
systems  must  be  recognized",  [p.  133]  Mr.  John  MeKelvey,  President 
of  Midwest  Research  Institute,  noted  that  in  order  to  promote  the 
effective  dissemination  of  useful  R.  &  D.  results,  state  and  local  liaison 
personnel  should  be  involved  in  the  planning  for  R.  &  D.  programs  di- 
rected at  the  needs  of  state  and  local  governments. 

Both  NASA  and  ERDA  (among  others)  have  developed  programs 
and  procedures  which  provide  for  extensive  personal  interface  and 
Federal  involvement  in  the  R.  &  D.  program  planning  process.  Under 
the  Technology  Utilization  Program  at  NASA  (which  is  just  one  of 
the  programs  within  that  agency  which  employs  the  personal  inter- 
face mechanism),  field  organizations  in  the  form  of  Applications 
Teams  interact  directly  with  State  and  local  government.  They  work 
to  delineate  local  needs  and  to  provide  solutions  through  the  use  of 
the  application  of  NASA  technology.  In  addition,  NASA  personnel 
are  assigned  to  State  and  local  agencies  to  assist  in  the  acquisition 
and  the  optimum  application  of  NASA  technologies  and  knowledge 
to  meet  the  requirements  of  these  sub-national  units.  Personal  inter- 
face continues  between  the  Federal  agency  and  the  State  and  local 
governments  in  the  conduct  of  Applications  Projects  where  specific 
technologies  are  demonstrated,  adapted  and/or  modified  to  meet  local 
needs. 

Within  ERDA,  the  Division  of  Geothermal  Energy  conducts  num- 
erous Geothermal  Technology  Applications  efforts  which  involve  State 
and  local  government  directly  in  planning  and  impact  assessments  for 
the  development  of  geothermal  energy  or  in  the  actual  development  of 
projects.  Various  local  governmental  agencies,  universities  and/or 
private  groups  have  contracted  to  work  with  ERDA  on  the  devel- 
opment of  plans  tailored  to  the  local  requirements.  The  Division  of 
Biomedical  and  Environmental  Research's  Analysis  and  Assessment 
Program  Uhder  the  Assistant  Administrator  for  Environment  and 
Safety  is  active  in  State  and  regional  liaison.  This  i^  a  consequence  of 
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the  requirement  that  the  development  of  the  Analysis  and  Assessment 
Programs  occur  through  user  input.  In  addition,  there  is  the  under- 
standing that  adequate  assessments  necessitate  data  in  addition  to  that 
available  to  the  Federal  Government  which  can  be  provided  by  State 
and  local  agencies. 

Mr.  McKelvey  noted  that  person-to-person  interfaces  can  be 
achieved  through  intern  programs,  the  establishment  of  permanent 
liaisons  between  government  offices,  liaison  committees,  special  con- 
sultants, and  similar  mechanisms,  [pp.  146-148] 

A  large  part  of  the  success  of  the  Pennsylvania  Technical  Assistance 
Program  (PENNTAP),  according  to  its  Director  Dr.  Leroy  Marlow, 
derives  from  its  reliance  on  the  demand  of  personal  interaction : 

We  emphasize  that  technology  transfer  is  a  human  activity.  The  mere  avail- 
ability of  information  does  not  cause  its  transfer  or  use.  Printed  materials  alone, 
even  expertly  prepared,  cannot  stimulate  interpersonal  relations,  define  a  prob- 
lem, answer  related  questions,  involve  consulting  authorities,  provide  follow- 
through  on  problems  or  relate  to  other  agencies,  [p.  166] 

Extensive  liaison  activities  have  been  established  by  the  Department 
of  Agriculture,  the  Department  of  Interior,  The  Environmental  Pro- 
tection Agency  and  the  Federal  Energy  Administration,  among  others. 
Within  the  Department  of  Agriculture  which  makes  the  most  use  of 
agency  personnel  at  the  State  and  local  level,  the  Forestry  Service  and 
the  Soil  Conservation  Service  demonstrate  two  differing,  yet  success- 
ful, approaches  to  liaison  activities.  The  Forestry  Service  effects  trans- 
fer through  State  foresters  and  State  officials  with  similar  working 
responsibilities.  The  information  generated  by  the  Research  and 
Equipment  Development  Centers  is  dissemiated  to  the  client  through 
specialists  (both  State  employees  and  private  individuals),  directly 
through  research  scientists,  EDC  technicians,  contracts,  the  media, 
and/or  through  the  Office  of  Information  and  Visitor  Information 
Service.  In  contrast,  the  Soil  Conservation  Service  provides  soil  con- 
servationists in  each  State.  There  are  3,000  locally  organized  conserva- 
tion districts  to  which  technical  information  is  transferee!.  These 
districts  in  turn  work  with  State  and  local  agencies  to  determine  local 
needs  and  provide  technical  assistance  in  soil,  water  and  resource  de- 
velopment, [pp.  281-289] 

The  Bureau  of  Mines,  within  the  Department  of  Interior,  has  thirty- 
eight  State  Liaison  Officers  who  maintain  working  quarters  parallel  to 
State  geologists'  offices.  This  information  and  technological  data  are 
transferred  on  a  one-to-one  basis.  There  are  forty-six  cooperative 
agreements  between  the  Bureau  and  the  States  which  serve  to  ensure 
the  collection  and  exchange  of  mineral  data.  Four  field  operation  cen- 
ters and  thirteen  research  centers  and  labs,  in  addition  to  the  State 
Liaison  Officers,  work  with  subnational  units  in  the  utilization  of 
information. 

The  Environmental  Protection  Agency  programs  generally  provide 
technical  assistance  to  all  State  and  local  governments  through  Re- 
gional Offices.  The  staff  within  these  offices  work  directly  with  State 
and  local  personnel  and  offer  technical  assistance  in  problem  evaluation 
and  potential  solutions.  Information  is  disseminated  through  the  Re- 
gional Offices  and  help  is  extended  in  the  formulation  of  the  research 
and  development  programs  to  assist  the  sub-national  governments  meet 
requirements  of  environmental  legislation.  These  offices  can  also  call 
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upon  the  laboratories  within  the  Office  of  R.  &  D.  to  provide  additional 
expertise.  The  Technology  Transfer  Program  within  the  Office  of  Re- 
search and  Development  disseminates  information  directly  to  "consult- 
ing engineering  firms,  industrial,  municipal  and  state  design  engineers, 
city  managers,  directors  of  public  works,  industrial  managers,  conser- 
vation associations  and  others  concerned  with  the  design,  construction 
and  use  of  pollution  control  facilities  and  techniques."  [p.  343] 

There  are  numerous  activities  within  the  Federal  Energy  Adminis- 
tration which  address  themselves  to  dissemination  of  information  on 
the  results  of  research  and  development  undertaken  with  FEA  sup- 
port. Contracts  and  demonstration  projects  are  undertaken  with  State 
governments  and  other  agencies  which  insure  the  maintenance  of  liai- 
son between  Federal  and  non-Federal  bodies.  There  are  ten  regional 
offices  of  the  Energy  Conservation  and  Environmental  Division  which 
offer  technical  assistance  to  State  and  local  governments  in  the  fulfill- 
ment of  its  mandate  to  develop  and  implement  programs  to  increase 
the  efficient  use  of  energy.  In  fulfilling  this  mission,  assistance  is  pro- 
vided in  the  administration  of  programs  through  direct  seminars  and 
workshops.  State  and  local  involvement  ranges  from  program  develop- 
ment to  review  of  demonstration  projects. 

User- Need  Determination 

Speaking  from  a  private  sector  orientation,  Dr.  Grattidge  indicated 
that,  in  part,  the  effectiveness  of  scientific  and  technical  information 
(STI)  systems  is  determined  by  the  response  to  real — as  opposed  to 
perceived — user  needs.  Within  the  STI  systems  in  the  industrial 
R.  &  D.  sector,  Dr.  Grattidge  stated,  particular  efforts  are  directed  to 
the  development  of  "needs"  information  related  to  requirements  for 
R.  &  D.,  and  the  impact  and  content  of  potential  R.  &  D.  programs 
designed  to  respond  to  those  needs.  Referring  to  the  public  sector,  Dr. 
Grattidge  said  that  access  and  output  of  STI  systems  must  ".  .  .  rec- 
ognize the  users  characteristics  and  organize  the  access  and  output 
aspects  of  the  system  with  these  characteristics  and  their  users  in 
mind."  [p.  134] 

Mr.  McKelvey  called  for  better  definitions  of  state  and  local  govern- 
ment needs,  interests,  problems  and  priorities,  in  order  to  emphasize  a 
demand-pull  instead  of  technology-push  approach  to  intergovernmen- 
tal transfer  of  scientific  and  technical  information,  [p.  147]  Dr. 
Charles  Orlebeke  stressed  need  assessment  in  his  description  of  the  De- 
partment of  Housing  and  Urban  Development  R.  &  D.  program  to 
assist  the  public  sector.  Dr.  Orlebeke  stated : 

We  begin  with  the  conviction  that  the  worst  time  to  think  about  disseminating 
research  results  is  when  the  final  report  is  wrapped  up.  Most  of  the  time,  that 
guarantees  a  one-way  ticket  to  the  wastebasket  or  the  back  shelf,  [p.  188] 

The  determination  of  user-needs  is  stated  as  policy  in  several  of 
the  agencies  responding  to  written  questions.  Among  those  that  are 
illustrative  of  this  process  are  the  Department  of  Health,  Education, 
and  Welfare,  The  Environmental  Protection  Agency  and  the  De- 
partment of  Agriculture.  Various  administrations  within  HEW  con- 
duct user-need  determinations  in  considering  the  development  of 
programs  and  the  transfer  of  information.  The  Health  Services  Ad- 
ministration solicits  State  and  local  government  agencies  for  sugges- 
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tions  relating  to  research  in  the  areas  of  program  implementation. 
Close  interaction  follows  through  in  the  execution  of  the  programs  at 
the  State  and  local  level  to  insure  that  the  programs  meet  user  re- 
quirements. In  the  Health  Resources  Administration  the  State  and 
local  policy-makers  are  involved  in  the  development  of  research  plans 
and  the  National  Institute  of  Mental  Health  works  with  the  State 
legislatures  and  other  policy  makers  on  the  development  of  mental 
health  regulations  including  commitment  laws  which  are  adapted  to 
requirements  which  vary  for  different  entities  and  are  determined  by 
both  levels  of  government. 

The  Environmental  Protection  Agency  solicits  State  and  local 
involvement  in  the  identification  of  environmental  problems  and  re- 
search requirements.  Quarterly  meetings  of  senior  EPA  management 
officials  and  the  Regional  Administrators  present  and  analyze  State, 
local  and  regional  problems  to  determine  the  requirements  of  these 
units.  The  resulting  recommendations  are  placed  within  the  context 
of  the  total  agency  jurisdiction  and  appropriate  actions  are  under- 
taken. In  addition,  various  advisory  committees,  with  both  State  and 
local  representatives,  are  responsible  for  making  recommendations  in 
regard  to  the  agency ?s  R.  &  D.  program. 

The  State  and  local  Extension  Advisory  Committees  of  the  Depart- 
ment of  Agriculture  include  representatives  from  State  and  local 
agencies.  These  committees  provide  assistance  in  the  definition  of  local 
problems  and  the  planning  of  educational  programs  to  transfer  the 
latest  information  necessary  to  solve  these  problems.  In  the  area  of 
forestry.  State  and  local  representatives  participate  in  the  R,  &  D. 
user-need  determination  processes  through  personal  contacts,  review 
of  study  plans  and  participation  in  advisory  committees.  Public  hear- 
ings aro  held  to  solicit  formal  critiques  from  State  and  local  govern- 
ment officials.  Reviews  are  synthesized  and  incorporated  into  future 
forestry  planning. 

Selective  Dissemination  or  Information 

The  hearings  occasioned  frequent  references  to  the  need  for  selec- 
tive information  dissemination  systems.  In  the  face  of  the  vast  quan- 
tities of  scientific  and  technical  data,  information  resources  must  be 
tailored  to  the  needs  of  State  and  local  officials  in  order  to  make 
effective  any  fype  of  Federal  R.  &  D.  utilization  program. 

It  was  for  lack  of  selectivity  that  several  witnesses  were  somewhat 
critical  of  Federal  "outreach"  R.  &  D.  utilization  programs.  Dr. 
Marlow,  Director  of  PENNTAP,  reported  varying  decrees  of  success 
in  dealing  with  Federal  utilization  programs,  observing  that  he  had 
received  excellent  support  when  he  took  the  initiative  and  contacted 
agency  personnel,  but  had  not  found  agencv  outreach  programs  to  be 
very  helpful.  Dr.  Marlow  noted  that  a  fundamental  problem  hamper- 
ing the  effectiveness  of  government  dissemination  activities  is  the  in- 
ability because  of  the  lack  of  Federal  assistance  to  fund  direct 
support  assistance  in  the  application  of  scientific  and  technical 
knowledge  to  specific  public  problems,   [p.  170] 
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Addressing  the  problem  of  an  oversupply  of  information  and  the 
consequent  need  for  tailoring  it  to  specific  needs,  Dr.  McKelvey  drew 
upon  his  experiences  in  working  with  the  NASA  technology  utiliza- 
tion activity.  In  trying  to  integrate  NASA  technology  with  private 
sector  needs,  Dr.  McKelvey  said  he  encountered  the  problem  of  too 
much  information,  and  the  consequent  need  to  define  the  need  and 
refine  the  supply. 

While  the  complications  of  overload  of  technical  information  is  a 
recognizable  factor  in  information  dissemination  policies  of  cer- 
tain agencies  many  tailor  data  to  user  needs.  These  include  the  Bureau 
of  Labor  Statistics  of  the  Department  of  Labor  and  the  Law  Enforce- 
ment Assistance  Administration  of  the  Department  of  Justice.  The 
BLS  provides  the  States  with  technical  assistance  in  the  acquisition, 
compilation  and  analysis  of  survey  results.  The  information  gathered 
by  the  Federal  bureau  is  made  available  to  States  in  those  forms 
which  can  be  best  suited  to  the  requirements  of  the  project  before  the 
state  or  local  unit.  The  data  is  then  used  by  the  States  for  policy  formu- 
lation and  planning  as  well  as  job  counseling,  wage  and  salary  adminis- 
tration and  contract  negotiations. 

The  Law  Enforcement  Assistance  Administration  has  developed 
several  approaches  to  disseminating  and  tailoring  information  to  the 
needs  of  the  State  and  local  law  enforcement  agencies  and  the  courts. 
Among  the  programs  provided  by  the  Office  of  Technology  Transfer 
are:  (1)  practical  guidelines  for  model  criminal  justice  programs; 
(2)  technology  transfer  workshops  in  selected  model  programs;  (3) 
demonstrations  of  the  most  significant  model  programs;  and  (4) 
international  criminal  justice  clearinghouse  and  reference  services. 
Through  the  operation  of  these  programs  LEAA  attempts 
to  present  selective  information  on  successful  programs — or  elements 
of  successful  programs — geared  to  the  requirements  of  the  State  and 
local  agencies,  [p.  527] 

Mr.  McKelvey  stressed  that : 

The  only  time  the  technology  transfer  really  worked  was  when  we  would  go 
into  a  company  and  find  someone  whom  we  could  call  our  "technology  agent"  and 
work  with  him,  through  him,  to  find  out  the  basic  areas  of  manufacturing  or  pro- 
duction or  distribution  that  the  organization  was  concerned  with.  We  could  then 
search  the  NASA  files  and  send  specific  information  to  him.  He  could  make  cer- 
tain something  was  done.  They  might  discard  it,  but  they  would  at  least  try  it 
on  an  experimental  basis,  [p.  179] 

Technology-Push,  Need-Pull 

Two  fundamental  approaches  to  the  dissemination  and  transfer  of 
Federal  R.  &  D.  results  are  commonly  identified  as  technology-push 
and  need-pull.  The  differences  implied  by  the  two  are  readily  apparent, 
and  have  been  mentioned  in  the  context  of  need  identification  and  se- 
lective dissemination  of  information.  During  the  hearings,  a  great 
deal  of  emphasis  was  placed  on  the  preferability  of  need-pull  over 
technology-push,  although  not  to  the  total  exclusion  of  the  latter  ap- 
proach. The  testimony  gave  voice  to  a  widely  shared  criticism 
that  Federal  E.  &  D.  utilization  activities  are.  for  the  most  part,  too 
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heavily  oriented  to  the  technology-push  approach.  Scientific  and  tech- 
nical information — resulting  from  Federally  funded  R.  &  D. — is 
broadcast  based  on  perceived  needs  in  the  hope  that  it  will  be  picked  up 
and  effectively  utilized  in  both  the  public  and  private  sectors.  As 
stated  by  Mr.  Nichols,  the  Maryland  State  Legislator : 

Most  federal  technology  transfer  efforts,  including  the  RANN  program  of 
NSF,  as  viewed  from  the  states'  perspective  could  be  typified  as  a  "push"  pro- 
gram. The  states  are  viewed  more  as  uninformed  customers  rather  than  as  an 
intelligent  user  community,  capable  of  defining  their  problems  and,  thus  pro- 
viding a  focus  for  "application"  needs,  [p.  53] 


FEDERAL  PROGRAMS 

The  following  summary  of  agency  activities  in  intergovernmental 
science  and  technology  reflect  discussion  of  some  of  the  problems  and 
opportunities  associated  with  extant  programs,  and  gives  some  indi- 
cation of  requirements  for  new  program  initiatives. 

To  obtain  a  sampling  of  ongoing  Federal  activities,  the  Subcommit- 
tee heard  testimony  from  representatives  of  the  Department  of  Hous- 
ing and  Urban  Development,  the  Department  of  Transportation,  the 
Department  of  Commerce  and  the  National  Science  Foundation.  The 
review  of  program  activties  provided  the  Subcommittee  with  an  over- 
view of  some  common  obstacles  and  constraints  which  limit  their 
effectiveness,  and  a  range  of  suggestions  as  to  how  the  existing  mecha- 
nisms could  be  enhanced.  There  was  an  unfortunate  ommission  of 
reference  to  specific  examples  of  the  important  face-to-face  interaction. 

Department  of  Housing  axd  Urban  Development 

Dr.  Charles  Orlebeke  reported  support  of  a  wide  range  of  R.  &  D. 
projects  aimed  at  assisting  State  and  local  governments  in  meeting 
public  needs.  Project  areas  include:  neighborhood  preservation;  pub- 
lic service  productivity;  land  use;  economic  development;  taxation 
mechanisms ;  government  organizational  structures ;  and  management 
tools. 

Although  not  describing  each  of  the  project  area  specifics.  Dr. 
Orlebeke  discussed  the  central  aspects  of  the  Departments  of  Housing 
and  Urban  Development  R.  &  D.  to  approach  in  project  selection,  fund- 
ing, assessment  and  application.  The  initial  phase  comprises  an  assess- 
ment of  research  needs  which  are  then  used  as  a  basis  from  which  to 
design  and  shape  R.  &  D.  projects.  Once  a  research  and  demonstration 
program  is  underway,  close,  face-to-face  interaction  between  the  user 
and  researcher  is  encouraged.  Finally,  when  a  research  product  is 
developed,  it  is  tested  in  "real-life"  situations  and  then  distributed 
through  the  Division  of  Product  Dissemination  and  Transfer.  Dr. 
Orlebeke  described  a  variety  of  dissemination  techniques  which  the 
Department  has  employed,  including  traditional  methods  of  press 
releases,  speeches,  articles  in  technical  journals,  brochures,  etc.  Among 
the  more  successful  techniques  he  suggested  were  the  modular  exhibits 
tor  display  at  national  and  regional  conferences,  national  workshops 
various  media  forms  including  TV  and  radio  spots  and  mailings  of 
quick  reading  executive  summaries.  In  concluding  his  remarks    Dr 
Orlebeke  observed  that  by  attempting  frame  R.  &  D.  activities  on  the 
foundation  of  actual  public  sector  needs,  and  by  attempting  to  provide 
viable  and  dynamic  links  between  researcher  and  user  communities 
H  {  1)  has  taken  significant  steps  in  tryingto  apply  R.  &  D.  products  to 
e  and  local  needs,  !  p 
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Department  of  Transportation 

Mr.  William  Steber  prefaced  his  description  of  DOT  program  ac- 
tivities by  quoting  a  statement  of  the  Department  Secretary  using  the 
example  of  energy  efficient  technology  and  affirming  the  importance  of 
intergovernmental  dissemination  of  R.  &  D.  results : 

The  effective  dissemination  of  information  about  new  technology,  community 
demonstration  projects,  and  financial  incentives  to  utilize  cost  effective,  energy 
efficient  technology  are  essential  elements  of  the  complete  R.D.  &  D.  (research, 
development  and  demonstration)  program,  [p.  193] 

DOT's  programs  relating  to  intergovernmental  research,  develop- 
ment and  demonstration  activities  fall  under  the  umbrella  term  of 
"technology  sharing".  Mr.  Steber  testified  that  the  benefits 
of  DOT's  technology  sharing  program  have  been  well  established, 
making  available  to  States  and  localities  research  results  on  common 
problems  including  "...  scheduling  and  maintenance  for  transit 
busses,  traffic  control,  and  railroad  grade  crossing  safety",  [p.  194] 
Responsibility  for  technology  sharing  rests  in  the  Office  of  the  Assist- 
ant Secretary  for  Systems  Development  and  Technology,  and  involve 
such  activities  as  maintenance  of  a  computerized^  on-line  information 
system  covering  all  Department  research  activities  with  access  for 
State  and  local  governments,  and  the  conduct  of  intergovernmental 
workshops.  Operating  administrations,  such  as  the  Federal  Highway 
Administration  and  the  Urban  Mass  Transit  Administration,  also  ad- 
minister technology  sharing  programs,  and  each  maintains  a  desig- 
nated contact  through  which  state  and  local  governments  can  obtain 
information  and  data  pertaining  to  the  application  of  technology  to 
public  needs,  [p.  195] 

In  conducting  technology  sharing  activities,  the  Department  empha- 
sizes the  use  of  field  offices  and  avails  itself  of  appropriate  university, 
industrial  and  public  interest  group  resources.  Emphasis  is  placed  on 
the  tailoring  of  research  to  meet  community  needs,  and  on  information 
services  to  complement  the  printed  word,  i.e.  workshops,  seminars, 
and  direct  technical  assistance. 

Department  of  Commerce 

Articulating  the  Department's  commitment  to  intergovernmental 
science  activities,  Dr.  Betsy  Ancker-Johnson,  the  Assistant  Secretary 
for  Science  and  Technology,  stated : 

We  at  the  Department  of  Commerce  are  vitally  concerned  with  technology 
transfer  in  its  broadest  sen^e  because  we  regard  it  as  essential  to  our  mission 
to  foster,  serve,  and  promote  the  Nation's  economic  development  and  technologi- 
cal advancement,  [p.  198] 

Dr.  Ancker-Johnson  stated  that  technology  transfer  must  be  viewed 
as  a  two-Avay  street,  with  local  needs  influencing  Federal  R.  &  D.  pro- 
grams, and  with  those  programs  feeding  back  potentially  useful 
technologies : 

There  is  no  merit  in  Federal  agencies  flooding  States  and  localities  with  tech- 
nical information  and  judging  program  success  by  numbers  of  copies  distributed. 
Rather,  Federal  agencies  involved  in  technology  transfer  should  respond  to 
specific  needs  and  problems  of  local  and  State  officials  as  seen  and  identified  by 
these  officials,  [p.  198] 
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Particularly  pertinent  program  activities  are  those  of  the  National 
Technical  Information  Service  (XTIS),  the  central  collector,  orga- 
nizer, and  distributor  of  Federally  funded  R.  &  D.  results.  Approxi- 
mately 20%  of  XTIS  customers  are  in  State  and  local  government 
agencies.  In  terms  of  services  specifically  tailored  to  State  and  local 
needs,  Dr.  Ancker-Johnson  referred  to  the  forthcoming  publication  of 
a  new  periodical  entitled  "Problem-Solving  Technology  for  State  and 
Local  Governments'',  and  to  attempts  to  expand  the  collection  and 
distribution  of  technical  reports  produced  by  State  and  local  govern- 
ments describing  approaches  and  solutions  to  different  jurisdictions 
problems,  [p.  199]  The  difficulty  of  communicating  effectively  through 
printed  materials  was  emphasized  in  discussion  about  the  XTIS  tech- 
nical reports,  [p.  238] 

Another  relevant  program  activity  within  the  Commerce  Depart- 
ment is  the  National  Bureau  of  Standards  Experimental  Technology 
Incentives  Program  (ETIP).  ETIP  is  currently  supporting  experi- 
mental projects  involving  procurement  policy  to  determine  areas  in 
which  public  procurement  at  all  government  levels  can  be  used  as  an 
inducement  for  technology  transfer.  Experiments  are  based  on  the 
supposition  that  through  the  procurement  process,  market  place  in- 
centives for  applying  new  technologies  can  be  created,  [pp.  199-200] 

Xatioxal  Science  Foundation 

The  Division  of  Intergovernmental  Science  and  Public  Technology 
administers  the  majority  of  XSF  program  activities  relevant  to  inter- 
governmental science  and  technology.  This  program  activity  was 
begun  in  1967  with  the  creation  of  the  Office  of  Intergovernmental 
Science  Programs,  and,  as  described  by  Dr.  Frank  Hersman.  its  Di- 
rector has  been  "«  .  .  one  of  the  broad-gauged  programs  in  the  Fed- 
eral government  for  the  development  of  intergovernmental  science  and 
technology  policy'*,  [p.  220] 

Preceding  his  descripcions  of  XSF  program  activities,  Dr.  Hersman 
charted  a  trend  of  interest  in  many  sectors  in  intergovernmental 
science  and  technology  issues.  Citing  a  number  of  studies,  reports, 
meetings  and  related  policy  and  program  actions.  Dr.  Hersman 
effectively  demonstrated  a  growing  Federal  concern  with  intergovern- 
mental science  and  technology  issues,  [pp.  221-222] 

Dr.  Hersman  noted  that  results  of  past  meetings  and  reports  led 
to  the  .formation  of  the  XSF  support  program,  which  is  organized 
into  six  project  areas:  State  Executive  Program;  Local  Government 
Program;  State  Legislature  Program;  Academic  Public  Service  Pro- 
gram; a  Program  involving  Federal  Laboratories  and  Professional 
Associations:  and  an  Analytical  Studies  Program.  It  Avas  reported 
that  during  the  period  of  1967  to  1975,  the  Intergovernmental  Science 
Program  invested  about  $5  million  in  the  support  of  approximately 
130  projects  which  generated  about  $4  of  outside  investment  for  every 
$1  of  XSF  funding,  [p.  223] 

One,  among  several  of  the  recent,  major  projects  which  Dr.  Hers- 
man described  was  the  "Governors'  Energy  Project",  designed  to 
coordinate  and  share  information  on  state  fuel  allocation  and  energy 
conservation  programs.  He  noted  that  this  project  had  expanded 
considerably  beyond  an  information  exchange,  that  it  had  begun  a 
process  to  develop  a  national  energy  research  and  development  pro- 
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gram  and  that  it  had  fostered  the  interstate  exchange  of  policy- 
oriented  information  necessary  to  enhance  state  policy  analysis  and 
evaluation  capabilities. 

An  example  of  a  different  type  of  fruitful  program  activity  is  the 
California  Innovation  Group  (CIG),  which  grew  out  of  the  "Four 
Cities"  project,  initiated  in  1971  and  is  designed  to  link  four  California 
cities  with  science  advisers  from  aerospace  and  high  technology  indus- 
try. The  CIG  now  consists  of  10  medium  sized  California  cities  and 
an  urban  county,  and  is  demonstrating  a  significant  degree  of  success 
in  transferring  high  technology  to  meet  local  government  needs,  [pp. 
225-226] 

The  main  areas  of  success  of  the  Intergovernmental  Science  Pro- 
gram, according  to  Dr.  Hersman,  has  been  in  the  areas  of  management 
systems  applications,  utilization  of  hardware,  and  improved  intergov- 
ernmental relations. 

Interagency  Coordination  for  Intergovernmental  Science 

Activities 

Although  the  hearings  conveyed  a  general  consensus  that  more  in- 
teragency coordination  for  intergovernmental  science  was  desirable, 
some  definite  steps  have  been  taken  in  this  direction.  One  sign  of  com- 
mitment to  coordinate  activities  was  noted  by  Dr.  Hersman.  He  in- 
formed the  Subcommittee  that  the  prime  sponsorship  of  the  NSF's 
Office  of  Intergovernmental  Science  Programs  has  now  been  supple- 
mented by  resources  and  close  interaction  from  the  Department  of 
Transportation,  the  Department  of  Housing  and  Urban  Development, 
the  Energy  Research  and  Development  Administration  and  the  Fed- 
eral Energy  Administration,  [p.  226] 

During  the  presentation  of  Dr.  Orlebeke's  testimony,  Chairman 
Tliorton  posed  a  question  as  to  means  by  which  HUD  or  any  other 
agency  is  able  to  coordinate  its  research  activities  with  other  agencies 
having  some  concurrent  or  overlapping  R.  &  D.  objectives.  Dr.  Orle- 
beke  replied  that  effective  interagency  coordination  is  important  and 
that  a  variety  of  formal  and  informal  channels  do  exist  by  which  this 
occurs.  The  system  is  "far  from  perfect"  Dr.  Orlebeke  cautioned, 
noting  that  "lapses  [in  communications  of  needed  information]  .  .  . 
do  occur",  [p.  189]  At  a  later  time,  Chairman  Thornton  probed  the 
point  further  by  questioning  the  levels  within  agencies  at  which  co- 
ordination seems  to  occur.  Dr.  Orlebeke  perceived  the  bulk  of  coordi- 
nation activities  occurring  at  the  working  levels  within  agencies.  He 
added  that  this  type  of  coordination  ".  .  .  goes  unnoticed  by  people 
at  the  so-called  policy  level".  Although  acknowledging  a  need  for 
improving  interagency  coordination,  Dr.  Orlebeke  felt  that  the  basic 
mechanism  of  staff  cooperation  at  the  working  level  is  in  place  and  the 
primary  goal  now  should  be  to  make  them  work.  [p.  250] 

Offering  a  positive  note  on  interagency  coordination,  Mr.  Steber 
spoke  of  the  efforts  of  the  Committee  on  Domestic  Technology  Trans- 
fer of  the  Federal  Council  for  Science  and  Technology  '(FCST) 
which  functions  to  improve  coordination  of  federal  agencies  in  their 
efforts  to  transfer  technology  between  governments.  Mr.  A.  B.  Lin- 
hares,  a  staff  member  of  the  DOT  R,  &  D.  Policy  Office  and  Chair- 
man of  the  FCST  Committee  on  Domestic  Technology  Transfer, 
s^oko  of  the  enthusiasm  of  the  committee  members,  and  commented 
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that  the  committee  itself  provides  a  forum  for  the  exchange  of  in- 
formation, and  a  communication  link  between  agencies  represented. 
Mr.  Linhares  said : 

The  way  in  which  things  quite  often  get  implemented  is  through  those  com- 
mittee members  interacting  and  carrying  back  to  their  own  agencies,  ideas 
which  perhaps  they  have  picked  up  from  other  agencies.  A  number  of  the 
interagency  activities  going  on  now — for  example,  the  support  of  the  National 
Conference  of  State  Legislators  by  five  agencies — I  believe  is  in  large  part  a  re- 
sult of  that  interaction,  [p.  250] 


OTHER  GOVERNMENT  AXD  XOX-GOYERXMEXT 
DISSEMINATIOX^  MECHANISMS 

In  addition  to  the  description  of  specific  Federal  agency  programs 
for  the  intergovernmental  dissemination  of  scientific  and  technical  in- 
formation, the  hearings  elicited  discussion  of  other  pertinent  institu- 
tional mechanisms. 

Federal  Laboratory  Consortium  for  Technology  Transfer 

The  Federal  Laboratory  Consortium  is  a  cooperative  effort  which 
has  its  origins  in  an  informal  organization  of  approximately  14  De- 
partment of  Defense  Laboratories  united  in  an  effort  to  apply  labora- 
tory technologies  to  public  needs.  The  Consortium  has  now  expanded 
to  include  at  least  4-1  Federal  laboratories,  such  as  those  under  the 
jurisdiction  of  XASA.  ERDA,  EPA,  DOT  and  the  National  Bureau 
of  Standards,  and  has.  as  its  major  purpose,  the  dissemination  and  ap- 
plication of  Federal  R.  &  D.  results,  and  Federal  laboratory  personnel 
expertise  to  State  and  local  needs.  According  to  Dr.  Hersman : 

To  date,  more  than  100  projects  have  been  undertaken  in  fields  such  as  fire 
and  safety,  environmental  management  and  biomedical  assistance.  The  re- 
imbursed funding:  level  for  these  projects  now  exceeds  $12  million,  [p.  226] 

Since  its  inception,  the  Federal  Laboratory  Consortium  has  main- 
tained a  central  contact  point  within  the  Xational  Science  Foundation, 
which  has  provided  general  managerial  and  coordination  services  for 
the  Consortium.  Dr.  Hersman  mentioned  that  one  of  the  purposes  in 
establishing  the  program  was  to  determine  whether  the  management  of 
the  Consortium  might  be  passed  from  one  Federal  agency  to  another 
with  benefiical  results.  It  is  anticipated  that  this  intention  may  be  put 
to  the  test  in  the  near  future,  as  the  central  Federal  focus  may  soon  be 
shifted  from  the  Xational  Science  Foundation  to  the  Department  of 
Commerce,  [p.  227] 

Public  Technology  Incorporated 

Public  Technology  Incorporated  (PTI)  is  a  nonprofit,  tax-exempt 
public  interest  organization  established  in  December  1971  as  an  in- 
stitutional mechanism  for  applying  available  technologies  to  the  prob- 
lems of  State  and  local  governments.  It  is  governed  by  the  executive 
officers  of  the  Council  of  State-  Governments,  International  City  Man- 
agement Association,  Xational  Association  of  Counties,  Xational  Gov- 
ernors' Conference.  Xational  League  of  Cities  and  the  TJ.S.  Conference 
of  Mayors.  PTI  was  established  by  these  groups  to  act  as  their  reserach 
and  development  arm.  It  has  the  role  of  risk-taker  on  behalf  of  public 
jurisdictions  that  do  not  have  the  capacity  or  resources  to  undertake 
research  and  development  on  an  individual  basis.  Two  major  programs 
which  are  being  undertaken  with  PTI  assistance  are  the  Urban  Con- 
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sortium  for  Technology  Initiatives  and  the  Urban  Technology  System. 

The  Urban  Technology  System  is  a  nationwide  technology  transfer 
experiment  that  has  many  of  the  techniques  or  approaches  of  the  Co- 
operative Agricultural  Extension  Service.  It  consists  of  27  scientists 
and  engineers  called  technology  agents  assigned  to  27  medium-sized 
local  governments,  generally  under  500,000  in  population,  16  univer- 
sities, private  firms,  nonprofits,  and  Federal  labs  provide  technical 
support  to  the  agents.  Public  Technology,  Inc.  serves  as  system 
developer  and  manager. 

The  Urban  Consortium  for  Technology  Initatives  was  established 
with  initial  seed  funding  from  the  NSF  and  subsequent  additional 
funding  from  other  interested  Federal  agencies,  HUD  and  DOT. 
Specifically,  this  Consortium  has  developed  into  an  organization  with 
a  membership  comprising  27  of  the  largest  cities  and  six  major  urban 
counties.  The  actual  members  of  the  Consortium  are  top  officials  linked 
directly  to  the  chief  executives  in  the  city  and  county  governments.  The 
central  thrust  of  its  activities  is  to  identify  and  define  local  research 
and  development  needs  so  that  they  may  be  effectively  communicated 
to  appropriate  offices  at  the  Federal  level.  The  consortium  is  viewed  by 
Agency  representatives  testifying  before  the  Subcommittee  as  a  useful 
mechanism  for  intergovernmental  coordination  and  for  relating  Fed- 
eral E.  &  D.  programs  to  actual  local  needs,  [pp.  188,  195,  196] 

Model  Interstate  Scientific  and  Technical  Information 
Clearinghouse  (MISTIC) 

Five  Federal  agencies— DOT,  ERDA,  NASA,  XBS  and  NSF/ 
RANN — joined  with  the  Committee  on  Science  and  Technology  of  the 
National  Conference  of  State  Legislatures  to  establish  MISTIC  for 
the  purpose  of  assisting  State  legislatures  in  dealing  with  current 
technology  issues,  and  increasing  the  responsiveness  of  Federal  agen- 
cies to  state  legislators.  Mr.  Nichols  noted  his  confidence  in  the  projects 
and  emphasized  the  person-to-person  aspect. 

In  part,  MISTIC  is  designed  to  provide  State  policy  makers  with  an  entree 
to  the  federal  bureaucracy  via  a  single  contact  person  within  each  participating 
agency  to  coordinate  assistance  requests  referred  to  that  agency.  An  integral 
goal  of  MISTIC  is  to  establish  and  strengthen  communication  links  between 
legislatures,  and  between  State  legislatures  and  Federal  agencies,  [p.  28] 

Pennsylvania  Technical  Assistance  Program  (PENNTAP) 

An  example  of  a  highly  effective  State-oriented  mechanism  for  dis- 
seminating scientific  and  technical  information  is  the  PENNTAP 
operation.  Starting  with  an  effort  in  1964  to  transfer  technical  knowl- 
edge to  the  industrial  and  business  communities  in  the  State,  PENN- 
TAP was  expanded  in  the  early  1970's  to  broaden  its  scope  to  deal 
with  needs  of  the  public  sector  as  well.  PENNTAP  operates  as  a  con- 
tinuing education  function  of  the  Pennsylvania  State  University  and 
utilizes  24  Penn  State  University  Continuing  Education  Offices 
throughout  the  State  as  "receiving  stations"  for  inquiries.  The  staff 
of  these  offices  provides  a  dynamic  link  between  the  users  and  sources 
of  scientific  and  technical  information.  In  addition  to  its  Director, 
PENNTAP  has  seven  full-time  technical  specialists  on  the  staff  who 
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serve  as  field  agents  working  to  apply  the  available  information  to 
meet  specific  problems. 

Dr.  Marlow  described  PEXXTAP's  activities  as  having  a  two 
pronged  approach,  referred  to  as  the  reactive  and  active  operating 
modes.  The  reactive  mode  ".  .  .  involves  problem  solving  situations 
which  begin  with  technical  questions  asked  by  the  user.  .  .  .  The 
active  mode  is  structured  to  seek  out  new  technology  which  can  be 
applied  to  prevent  problems  from  occurring."  [p.  166] 


INTEKGOVEKNMENTAL  DISSEMINATION  OF  E.  &  D. 
RESULTS— PKOBLEMS  AND  PROSPECTS 

Discussion  of  program  activities  and  related  experiences  in  inter- 
governmental dissemination  of  R,  &  D.  illuminated  some  commonly 
recognized  obstacles  and  constraints  to  the  process,  explored  a  variety 
of  organizational  and  institutional  alternatives,  and  examined  the 
scope  of  Federal,  Regional,  State  and  local  responsibilities.  Highlights 
of  the  discussion — observations,  conclusions  and  recommendations — 
are  considered  below. 

Organizational  Approach 

A  predominant  theme  running  through  the  three  days  of  testimony 
and  discussion  was  the  interdependent  nature  of  the  intergovern- 
mental dissemination  process.  Mr.  Robert  Merriam  stated : 

.  .  .  that  when  one  deals  with  the  Federal  Establishment  and  its  capability  of 
making  results  of  its  technology  available  to  State  and  local  governments,  one 
cannot  look  at  it  in  a  vacuum.  One  has  to  look  at  the  whole  range  of  Federal, 
State  and  local  relationships,  [pp.  3^1] 

In  answer  to  the  Chairman's  question  as  to  the  desirability  of  a 
centralized,  Federally  operated  technology  system,  Mayor  Arthur 
Holland  of  Trenton,  New  Jersey,  expressed  his  views  as  to  the  im- 
portance of  an  interdependent  system : 

The  roles  of  the  states  are  re-emerging  and  I  think  it  is  important  that  we  have 
a  strong  partnership  between  the  Federal  Government  and  the  State  govern- 
ments and  certainly  the  local  governments,  [p.  102] 

The  discussion  of  partnerships  and  networks  led  directly  to  consid- 
erations of  how  such  arrangements  could  be  fostered.  Thoughts  cen- 
tered on  the  applicability  of  the  agriculture  extension  service  model  for 
the  dissemination  of  scientific  and  technical  information,  on  the  role  of 
regional  councils  in  improving  the  intergovernmental  delivery  system. 
and  on  the  strengthening  of  individual  State  and  local  government 
science  and  technology  capabilities  as  well  as  the  improvement  of 
intergovernmental  partnerships. 

University  Role,  Extension  Service  Model 

Dr.  Charles  Bishop  spoke  to  the  importance  of  university  involve- 
ment in  systems  designed  to  apply  science  and  technology  to  public 
needs.  Dr.  Bishop  stated  that  the  Department  of  Agriculture^  Land 
Grant  University  System. 

.  .  .  demonstrates  that  university  research  can  be  used  to  cope  effectively  with 
local  problems.  The  TJSDA  land  grant  cooperative  system  is  organized  around 
three  basic  functions:  the  generation  of  knowledge  through  research  and  devel- 
opment; the  dissemination  of  the  results  of  such  research  and  development :  and 
the  organization  of  clientele  or  users  of  knowledge  to  increase  the  spread  of  inter- 
pretation, acceptability,  adoption  and  eventual  use  of  knowledge  services,  and 
skills,  [p.  124] 

<2f>) 
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Dr.  Bishop  detailed  several  characteristics  typical  of  the  extension 
service  which  are  important  to  the  concept  of  an  intergovernmental 
science  and  technology  transfer  system.  Those  characteristics  are  that 
it  operates  on  a  cooperative,  network-type  basis,  coordinated  at  the 
national  level  but  involving  direct  State  participation  in  projects  as 
appropriate;  extension  service  research  is  user-oriented  and  keyed  to 
existing  problems;  the  service  allows  for  constant  personal  interface 
between  users  and  researchers  through  the  extension  service  agents; 
its  long-term,  relatively  stable  funding  allows  program  continuity; 
and  it  enjoys  a  steady  resource  base  as  a  consequence  of  the  land-grant 
university  commitment,  the  availability  of  trained  staff  and  informa- 
tion services,  [pp.  124-125] 

Dr.  Bishop  contrasted  the  extension  service's  long  and  highly  visible 
success  record  to  the  marginal  results  of  the  State  Technical  Services 
(STS  program  which  is  longer  funded  within  the  Department  of 
Commerce  to  bring  technical  assistance  to  the  States.  According  to 
Dr.  Bishop,  problems  in  the  STS  program  derived  from  insufficient 
and  undependable  funding,  a  lack  of  a  nationwide  organizational 
structure,  and  lack  of  understanding  and  accommodation  of  real  user- 
needs.  Against  the  background  of  one  impressive  and  continuing  suc- 
cess story  contrasted  by  ".  .  .  somewhat  half-hearted  attempt  which 
has  been  discontinued  by  the  federal  government",  [p.  25]  Dr.  Bishop 
suggested  a  basic  structure  for  an  intergovernmental  science  and  tech- 
nology delivery  system.  He  held  that  for  such  a  system  to  be  opera- 
tionally feasible,  it  must  have  an  institutionalized  base.  Because 
research  is  a  fundamental  part  of  society  and  will  continue  to  be, 
institutional  structures  must  be  established  to  accommodate  it  and  to 
support  it  as  an  ongoing,  continuing  program. 

Dr.  Bishop  stressed : 

If  we  cannot  institutionalize  it,  we  should  forget  it.  ...  I  believe  that  the 
science  system  must  have  a  structural  component  as  well  as  a  policy  component. 
The  policy  is  one  of  making  national  public  investment  in  the  development  of 
science,  but  we  have  to  have  a  structure  which  will  enable  that  science  to  be 
useful,  [p.  126] 

Furthering  the  extension  service  concept.  Dr.  Bishop  suggested 
that  the  land-grant  university  system  is  a  logical  one  to  turn  to  for 
the  required  institutional  structure.  Contending  that  land-grant  uni- 
versities differ  from  other  institutions  of  higher  learning  because  of 
their  extension  and  public  services  programs,  Dr.  Bishop  said  they 
could  serve,  in  each  State,  as  centralized  units  possessing  multidis- 
ciplinary  capabilities,  [pp.  126-128] 

Several  other  witnesses,  in  considering  the  applicability  of  the  ex- 
tension service  model,  expressed  some  reservation  as  to  the  immediate 
transferability  of  the  structure.  One  member  of  the  Subcommit- 
tee staff,  probed  some  of  the  differences  between  the  agricultural  ex- 
tension service  situation  and  that  in  which  a  science  and  technology 
delivery  system  would  function.  Pointing  to  the  definitive  research 
areas  with  which  the  extension  service  deals,  and  to  the  fact  that  the 
extension  service  has  its  own  research  capability,  the  staff  ques- 
tioned the  direct  transferability  of  (he  system.  Mr.  Nichols  recog- 
nized these  differences,  and  stated  that  a  similar  service  in  the  "science 
and  technology  field"  would  require  a  much  more  broad-based  pro- 
gram, and  would  have  to  deal  with  a  much  greater  range  of  problem 
areas.  Mr.  Nichols  continued  : 
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However,  that  is  not  to  say  that  if  we  had  some  kind  of  technology  extension 
service,  that  it  would  not  be  one  of  the  better  solutions.  It  is  one  of  the  more 
expensive  solutions  to  place  those  kinds  of  agents  all  over  the  country.  I  am  sure 
you  are  aware  of  what  the  Agricultural  Extension  Service  costs.  It  would  have 
a  much  broader  mission  and  more  intergovernmental  flavor  because  of  its  need 
to  go  in  both  horizontal  and  vertical  directions  for  the  collection  and  the  syn- 
thesis of  information  related  to  particular  problems.  It  would  be  an  ideal  kind 
of  thing,  I  believe.  I  suspect  we  will  have  to  settle  for  something  .short  of  that 
in  the  interim,  [p.  115] 

Chairman  Thornton  indicated  a  favorable  disposition  toAvards  the 
extension  service  model,  mentioning  his  recent  introduction  of  legisla- 
tion providing  for  an  energy  extension  service  to  apply  scientific  re- 
search information  and  to  disseminate  it  to  the  field,  similar  to  the 
agricultural  extension  service  program,  [p.  115  | 

Although  he  did  not  speak  of  the  extension  service  model,  per  se, 
Mr.  Holland,  Mayor  of  Trenton,  X.J.,  staled  his  presumption  that  in 
any  discussion  of  various  delivery  systems  and  networks,  it  was  under- 
stood that  universities  should  be  integrally  involved  in  the  structure, 
[p.  115]  Also  without  specific  reference  to  the  extension  service  con- 
cept, Chairman  Thornton  queried  several  witnesses  in  the  second 
day  of  the  hearings,  as  to  the  appropriate  university  role  in  a  science 
and  technology  delivery  system.  "Is  there  room  for  a  university  to 
provide  a  council  or  an  advisory  panel  which  could  be  available  on  a 
consultant  basis  for  small  communities  ?"  Responding  to  Mr.  Thorn- 
ton's question,  Dr.  Bishop  spoke  of  the  University  of  Arkansas'  pro- 
gram for  industrial  research  extensions.  Similar  to  PENNTAP  (pre- 
viously described),  the  program  operates  through  field  offices  in  ap- 
proximately seven  different  areas  in  the  State,  specifically  for  the 
purpose  of  making  information  available  to  local  governments  and  to 
private  firms  in  the  State,  [p.  180] 

Still  addressing  the  issue  of  university  participation  in  the  dis- 
semination and  utilization  of  science  and  technology,  Mr.  John  Mc- 
Kelvey  stated  that  the  university  role  varies  greatly  from  State  to 
State : 

In  some  S.'ates  the  universities  have  extremely  high  standings  with  govern- 
mental agencies  and  private  industry.  I  think  in  those  States  it  would  be  very 
advantageous  to  have  the  universities  take  the  lead  in  making  the  presentations 
about  science  and  technology.  In  other  States  the  universities  are  not  that  well 
respected.  And  in  those  areas  you  can  use  other  organizations  that  do  have  that 
type  of  respect,  [p.  182] 

Role  of  Regional  Organizations 

In  addition  to  exploration  of  the  university  role,  the  testimony  ex- 
plored the  existing  and  potential  role  of  various  types  of  regional 
organizations  in  science  and  technology  delivery  systems.  Dr.  Thomas 
Fox,  Governor's  Science  Adviser,  State  of  Pennsylvania,  reported 
on  the  vitally  important  role  played  by  ten  intrastate  regional  organi- 
zations in  Pennsylvania.  Each  one  has  a  planning  unit  and  each  re- 
ceives input  about  local  conditions  from  the  local  Mayors  and  County 
Commissioners.  In  addition,  they  work  closely  with  the  State  anil 
Federal  governments.  Dr.  Fox  said,  "...  Sophistication  at  the  local 
level  can  be  produced  in  a  manner  which  is  effective  and  efficient, 
through  these  regional  outposts."  |  p.  1031 

Acknowledging  the  regional  nature  of  many  of  the  problems  which 
are  suitable  to  the  applications  of  science  and  technology  resources. 
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another  member  of  the  Subcommittee  staff,  questioned  whether 
or  not  the  Federal  Regional  Councils,  established  in  1972,  offer  a  viable 
means  by  which  regional  needs  can  be  met.  Responding  to  the  question , 
Mr.  Merriam  of  the  Advisory  Commission  on  Intergovernmental  Rela- 
tions,  stated  that  one  of  the  fundamental  problems  thwarting  the  effec- 
tiveness of  Regional  Councils  is  their  lack  of  staff.  Mr.  Merriam 
pointed  to  an  encouraging  trend  of  greater  communication  among 
Federal,  State,  and  local  officials  through  the  regional  council  organi- 
zation, "But  .  .  .  there  is  no  mechanism  for  the  Federal  regional  coun- 
cils to  follow  through  on  a  more  organized  basis  in  helping  to  identify 
problems  which  are  regional."  [p.  105]  Mr.  Merriam  did  note,  however, 
that  progress  was  being  made  in  strengthening  the  role  of  the  Councils. 
Corroborating  this  latter  point,  Dr.  Fox  spoke  of  the  changing  na- 
ture of  intergovernmental  relations,  using  regional  organization  as 
a  pivot  point : 

Three  or  four  years  ago,  Federal  agencies  and  even  sometimes  Congress  did 
not  seem  to  know  that  the  State  legislatures  and  the  States  and  cities  were  there. 
That  has  changed  in  Congress,  for  sure.  And  it  has  changed  with  most  of  the 
professionals  in  the  Federal  agencies.  What  I  think  is  missing  is  the  Presidential 
appointees,  the  people  who  come  in  to  head  the  Cabinet  posts  do  not  have  this 
understanding,  that  that  is  an  important  part  of  the  world,  that  they  should  be 
aggressively  reaching  out  and  working  with  State  and  local  governments  in 
areas  involving  science  and  technology.  They  look  at  it  as  small  potatoes  and  they 
pay  no  attention. 

If  you  had  that  understanding  at  that  level,  coming  from  the  top,  in  addition 
to  what  is  coming  from  the  bottom,  then  I  think  it  could  work.  [p.  105] 

Expanding  on  this  point,  Mayor  Holland  said  of  the  Councils : 

If  they  had  staff  whose  sole  responsibility  it  was  to  push  the  **ole  of  the 
Federal  regional  councils,  then  I  think  they  could  become  perhaps,  the  agency, 
[p.  106] 

At  a  different  point  in  the  hearings,  Chairman  Thornton,  referring 
to  the  successful  PEXXTAP  operation  in  the  State  of  Pennsylvania, 
asked  if  it  would  be  appropriate  to  consider  adoption  of  this  model, 
on  a  regional  basis  rather  than  on  a  State  by  State  basis.  Mr.  Thornton 
asked : 

Would  it  be  scientifically  economical,  economical  of  scientific  resources  and 
the  type  people  who  can  provide  these  resources,  to  have  each  of  the  50  States 
develop  its  own  PENNTAP  organization,  or  could  regional  offices  perhaps  meet 
this  kind  of  need?  [p.  247] 

Dr.  Ancker-Johnson  responded  with  a  conditional  answer,  stating 
that  in  some  cases,  regional  organizations  might  be  more  desirable, 
but  the  determination  must  generally  be  that  of  the  local  officials 
involved.  Continuing,  she  viewed  the  most  important  provision  as 
allowing  some  mechanism  whereby  anyone  having  a  legitimate  need 
for  help  has  the  opportunity  to  gain  it.  [p.  247] 

In  further  response  to  Mr.  Thornton's  question,  Dr.  Hersman  re- 
plied that  he  thought  regional  activities  were  very  beneficial  some- 
times, but — as  articulated  by  Dr.  Ancker-Johnson — it  is  hard  to  know 
how  to  shape  such  organizational  mechanisms.  He  spoke  of  some  ex- 
perimental activities  designed  to  investigate  what  kind  of  mechanisms 
might  be  appropriate  to  meet  regional  needs : 

For  example,  in  the  Pacific  Northwest,  four  States  have  come  together  to 
develop  a  Northwest  Innovation  Group,  which  grows  out  of  some  successful 
activity  we  funded  in  Tacoina,  Wash.  In  other  cases,  it  is  a  more  limited  type 
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of  activity  built  around  a  particular  subject  area  such  as  in  the  Northeast, 
where  the  legislatures  are  getting  together  to  examine  energy  policy  issues. 
In  other  cases,  it  might  be  built  around  a  particular  Federal  facility,  like  we 
funded  the  Mississippi  test  facility  which  has  the  considerable  presence  of 
30  Federal  R.  &  D.  organizations  to  develop  partnership  programs  with  the 
three  states  of  Alabama,  Arkansas  and  Mississippi. 

In  other  cases,  we  have  tried  to  network  academic  types  of  organizations  which 
have  established  identifiable  public  technology  outreach  programs,  [p.  247] 

Following;  up  on  Dr.  Hersman's  brief  project  summary.  Mr.  Thorn- 
ton inquired  into  the  specific  role  of  the  Federal  Regional  Councils. 
Acknowledging  the  soundness  of  Dr.  Anckcr-Johnson's  point,  that  the 
type  and  extent  of  regional  coorperation  should  be  the  decision  of 
individual  governmental  institutions,  Mr.  Thornton  said,  *\  .  .  we 
need  to  look  at  the  institutions  which  are  available  and  see  why  they 
do  not  work,  if  they  do  not.  and  what  uses  might  be  made  of  them  if 
additional  uses  could  be  made."  [p.  247-248] 

Referring  to  a  study  which  the  NSF  had  recently  funded,  designed 
to  examine  the  precise  question  of  the  role  of  Regional  Councils  in 
promoting  the  application  of  R.  &  D.  results.  Dr.  Hersman  reported 
that  ".  .  .  it  is  not  entirely  obvious  that  the  Federal  Regional  Councils 
do  have  a  significant  role  to  play  in  the  R.  &  D.  area."  [p.  248]  He 
elaborated : 

In  connection  with  this  study  effort,  we  wanted  to  examine  the  roles  of  the 
Federal  Regional  Councils  as  a  decentralized  Government  mechanism  for  facili- 
tating the  operation  of  relationships  between  the  State,  local  and  Federal  levels. 
The  R.  &  D.  aspect  was  one  aspect  of  that  analysis.  The  regional  councils  have  a 
very  difficult  time  tending  to  their  mainline  business  of  cross-cutting  operational 
oversight.  It  is  by  no  means  clear  that  they  have  a  consistent  set  of  responsibili- 
ties from  their  parent  agencies.  Some  operate  under  one  set  of  authorities,  for 
example,  from  HUD  and  quite  a  different  set  of  responsibilities  from  EPA,  for 
example. 

So,  given  the  limitations  of  time  and  manpower,  it  is  very  difficult  to  get  them 
to  move  from  their  mainline  business  into  taking  up  what  they  would  consider 
a  more  insignificant  thing  like  R.  &  D.  operations,  [p.  248] 

Federal  R.  &  D.  Laboratory  Network 

Turning  from  the  discussions  of  regional  organizations,  several  wit- 
nesses >poke  of  the  appropriateness  of  Federal  laboratories  and  re- 
sea  rch  centers  as  nuclear  units  in  an  R.  &  D.  delivery  system.  Mayor 
Holland  suggested  that  the  Federal  laboratories  and  centers  should  be 
reorganized  into  delivery  systems  for  technology  transfer.  He  briefly 
highlighted  the  broad  scale  and  diversified  mix  of  activities  encom- 
d  by  these  organizations.  "Over  500  laboratories,  employing  some 
120,000  scientists  and  engineers,  are  scattered  through  32  of  the  50 
American  States."  [p.  96]  Substantiating  the  need  for  reorganization 
in  order  to  provide  an  effective  technology  transfer  system,  he  ex- 
panded his  discussion  and  pointed  to  the  pluralistic  nature  of  current 
Federal  laboratory  organization  and  operation  : 

Unfortunately,  they  do  not  function  within  a  centrally  managed  network 
structure,  hut  instead  are  dedicated  to  and  administered  by  different  government 
agencies  which  are  charged  variously  witli  missions  of  national  defense,  energy. 
health,  agriculture,  natural  resources,  or  transportation.  Their  comhined  annual 
expenditures  are  in  the  range  of  $7  billion.  However  one  looks  at  it,  this  is  a 
massive  technological  enterprise  held  in  public  ownership  by  tin4  state  and. 
until  very  recently  dedicated  exclusively  to  the  purpose  of  the  central  govern- 
ment. The  questions  are  how,  in  a  rapidly  changing  society,  this  technological 
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rapacity  should  be  used  for  wider  benefits,  and  whether  the  Federal  laboratories 
have  a  high  or  only  a  marginal  role  in  technology  transfer,   [p.  96] 

Mayor  Holland  quoted  from  a  speech  made  by  William  Carey.  Ex- 
ecutive Officer  of  the  American  Association  for  the  Advancement  of 
Science,  in  which  he  endorsed  the  reorganization  of  Federal  laboratory 
and  research  center  management  into  a  science  and  technology  system. 
Mr.  Carey  said: 

The  laboratories  represent  a  vast  and  diversified  national  resource,  and  it  is  in 
that  sense  that  they  should  be  integrated  into  a  network  and  utilized  flexibly  for 
a  variety  of  both  public  and  private  purposes,  [p.  96] 

Mr.  Carey  advised  that  in  the  short  run.  during  the  time  when  re- 
organization of  the  laboratory  system  would  be  in  the  thinking  and 
planning  stages,  that  ".  .  .  the  emphasis  should  be  upon  technical 
a  distance  rather  than  upon  the  transfer  of  hard  technology."  [p.  96] 
According  to  Carey,  this  assistance  should  be  in  the  form  of  advisory 
and  consultative  services  to  State,  local  and  other  non-Federal  clients 
pertaining  to  problems  of  choosing  and  applying  appropriate  solu- 
tions to  public  problems.  Advisory  and  consultation  services 

".  .  .  all  come  under  the  head  of  capability  building,  of  provid- 
ing supporting  technical  assistance  to  units  of  government 
which  do  not  have  the  experience  or  know-how  to  approach 
-problems   for  technical,  economic,  and  social  complexity." 
[p.  97] 
With  reference  to  the  role  of  Federal  laboratories,  it  is  appropriate 
to  again  mention  the  Federal  Laboratory  Consortium  for  Technology 
Transfer,  discussed  previously.  This  organization  reflects  interest  on 
the  part  of  specific  E.  &  D.  laboratories  to  become  involved  in  the 
transfer  of  available  scientific  and  technical  expertise  to  meet  public 
needs. 

Alternative  Orgaxizatioxs  axd  Delivery  Systems 

In  addition  to  the  alternatives  just  discussed,  witnesses  advanced  a 
variety  of  suggestions  as  to  mechanisms  for  coordinating  and  deliver- 
ing scientific  and  technical  resources.  Some  of  the  suggestions  called 
for  reorganization  of  existing  capabilities,  others  for  the  creation  of 
new  policy  and/or  program  efforts. 

Among  the  alternatives  put  forward  was  a  suggestion  made  by 
Mayor  Holland  to  upgrade  the  Federal  Council  of  Science  and  Tech- 
nology. Prefacing  his  suggestion.  Mayor  Holland  said  that  since  the 
time  of  the  disbanding  of  the  Office  of  Science  and  Technology  in  1973, 
the  Federal  Government  has  lacked  an  authoritative  coordinating 
voice  with  regard  to  overall  Federal  R.  &  D.  policy.  "This  has  re- 
sulted", he  said,  ".  .  .  in  a  proliferation  of  confusing  and  at  times  over- 
lapping programs."  [p.  95] 

Contending  that  this  problem  cannot  be  allowed  to  continue.  Mayor 
Holland  said  it  would  appear  that  the  only  way  it  can  be  remedied 
is  through  the  creation  of  a  central  policy  office  with  adequate  power 
to  not  only  formulate  but  to  execute  a  national  research  and  develop- 
ment policy.  He  enumerated  the  following  policy  and  program  actions 
by  which  the  Federal  Council  for  Science  and  Technology  could  be 
upgraded  and  could  be  made  ready  to  assume  the  functions  of  a  central 
coordinating  office. 
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One:  Transferring  the  Council  back  to  the  White  Ho.use  and  making  it  equal 
with  other  Federal  councils,  such  as  the  Council  of  Economic  Advisors  and  the 
Domestic  Council.  .  .  . 

Two  :  Reorganizing  by  creating  a  three  man  Council,  one  member  of  which 
would  be  an  individual  with  local  government  experience,  with  sufficient  staff  to 
formulate  and  execute  policy. 

Three:  Vesting  in  the  Council  adequate  authority  to  allow  it.  through  the 
President  and  the  Office  of  Management  and  Budget,  to  effect  its  policy  decisions. 

Four:  Creating  within  the  Council  an  office  of  local  government  research  and 
development  policy,  staffing  that  office  with  individuals  with  local  government 
experience  and  vesting  in  it  the  power  to  formulate  and  coordinate  federal  re- 
search and  development  activities  that  have  the  potential  of  impacting  on  local 
governments. 

Five:  Charging  the  Council  with  the  responsibility  of  becoming  the  focal 
point  for  the  dissemination  of  Federal  research  and  development  information. 
In  this  clearinghouse  role,  the  council  should  not  only  become  a  central  access 
point  for  Federal  research  and  development  information  but  also  must  be  suffi- 
ciently funded  so  as  to  allow  it  to  provide  vital  technical  assistance  as  well. 
[p.  95] 

Mayor  Holland  added  that  he  also  saw  room  for  improvement  in 
the  area  of  local  input  to  Federal  policy  and  program  planning  proc- 
esses. He  argued  in  favor  of  direct  local  government  representation, 
when  possible,  on  the  governing  or  advisory  hoards  of  Federal  agen- 
cies supporting  research  and  development  activities  that  would  con- 
corn  local  governments,   [pp.  95-96] 

The  requirement  for  a  sharper  Federal  focus  and  increased  man- 
agerial capability  for  intergovernmental  science  and  technology 
activities  was  also  underscored  by  Mr.  Merriam.  In  order  to  create  a 
central  focus,  he  stated,  the  missions  which  it  is  expected  to  encompass 
must  be  clearly  articulated.  The  discussion  of  ".  .  .  some  form  of 
umbrella  body  well  situated  within  the  executive  branch  to  formulate 
policy  and  oversee  what  it  is  that  we  want  to  transfer  to  State  and 
local  governments,  how  we  want  to  get  input  from  those  State  and 
local  governments,  and  then  organize  to  meet  that  task,  .  .  ."  [p.  6] 
Mr.  Merriam  added  that  ".  .  .  we  do  not  have  a  precise  enough  mech- 
anism in  place  nor  are  there  signs  that  we  soon  will  have  it  at  the 
Federal  level."  [p.  6] 

Jn  considering  a  central  office  for  intergovernmental  science  and 
technology,  Mr.  Merriam  said  it  must  be  realized  that  it  is  not  neces- 
sary perhaps,  for  a  new  agency  to  be  established.  lie  noted  existing 
organizations  such  as  the  Domestic  Council,  the  Office  of  Management 
and  Budget,  the  Undersecretary's  Group  for  Regional  Operations,  the 
Regional  Councils  and  other  organizations  within  the  Executive  Office 
of  the  President  whose  missions  could  be  made  to  incorporate  re- 
sponsibility for  intergovernmental  science  and  technology,  [p.  6] 

A  suggestion  for  the  creation  of  intergovernmental  science  and  tech- 
nology policy  councils  was  put  forward  by  Dr.  Fox.  He  suggested  that. 
"Coordination    of    Federal.    State    and    local    governmental 
efforts   depends   critically   on   the   creation   o,f '  Intergovern- 
mental Science  and  Technology  Policy  Councils  in  the  pro- 
posed Federal  Office  of  Science  and  Technology  and  in  all 
appropriate  federal  agencies."  [p.  71] 
Dr.  Fox  spoke  more  generally  about  fundamental  requirements  for 
effective  intergovernmental  partnerships  for  dissemination  and  uti- 
lization of  science  and  technology  resources.  He  said  : 
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If  you  are  to  have  a  partnership  that  works,  you  have  to  have  some  policy 
group,  involving  both  people  at  the  producing  level — in  this  case  the  Federal 
Government — and  at  the  user  level — in  this  case,  the  State  and  local  institutions, 
[p.  71] 

Furthermore,  Dr.  Fox  stressed  that  programs  for  intergovern- 
mental science  and  technology : 

.  .  .  should  have  a  State-Federal  working  partnership  with  policy  program  guide- 
lines and  procedures  jointly  developed  and  maintained.  It  should  be  flexible  and 
action  oriented.  Each  state  would  identify  its  own  technical  utilization  needs 
and  its  own  delivery  service  to  provide  it  to  users.  The  Federal  role  would  be 
in  the  design  and  coordination  of  the  information  networks  including  regional 
operations,  making  the  information  available.  Existing  storehouses  of  such  in- 
formation should  be  plugged  in  and  so  on.  [p.  71] 

Policy  Management  Assistance 

Offering  a  different  perspective,  Dr.  Hersman  reported  on  the  basic 
findings  of  a  study  conducted  by  the  OMB  Study  Committee  on  Policy 
Management  Assistance.  One  of  the  Committee's  objectives  was  to 
assess  the  overall  Federal  R.  &  D.  support  in  the  larger  context  of 
Federal  intergovernmental  functions.  Primarily,  the  report  addressed 
the  question  of  how  the  Federal  Government  might  assist  in  improv- 
ing State  and  local  government  management  capabilities.  The  report 
demonstrates  recognition  of  the  heavy  demands  imposed  by  the  Fed- 
eral Government  on  State  and  local  management  capacities,  but  never- 
theless concludes  that  the  principal  responsibility  for  remedying 
management  deficiencies  lay  with  State  and  local  governments  them- 
selves. Dr.  Hersman  added,  however,  that  the  resnonsibilities  of  the 
State  and  local  governments  are  heavily  influenced  by  Federal  actions. 
Stating  that  the  report  does  not  offer  prescriptions,  but  instead  is 
aimed  at  encouraging  national  discussion  and  debate  about  the  future 
roles  of  all  partners  in  the  intergovernmental  system,  he  outlined  a 
three  part  strategy  for  Federal  action : 

^  First  of  all,  the  report  recommends  that  there  should  be  a  reorientation  of 
Federal  domestic  programs  in  order  to  minimize  the  administrative  burdens  on 
State  and  local  governments  and  the  conflicts  with  local  priorities. 

Actually,  what  that  recommendation  is  attempting  to  get  at  is  the  problem  of 
bringing  about  genuine  intergovernmental  partnerships  between  our  levels  of 
government  instead  of  the  arms  length  dealings  which  currently  characterizes  the 
Federal  stances  with  respect  to  the  State  and  local  governments. 

Second,  the  report  recommends  expanding  and  coordinating  Federal  public 
management  assistance,  specifically  aimed  at  strengthening  the  overall  manage- 
ment capacity  of  State  and  local  governments  that  desire  assistance. 

Third,  it  recommends  bringing  about  the  improvement  of  the  Federal  Govern- 
ment's machinery  for  conducting  intergovernmental  business  in  order  to 
bring  about  more  effective  State  and  local  participation  and  liaison,  [pp.  229-230] 

Chairman  Thornton  raised  a  question  which  pertained  to  potential 
mechanisms  for  cutting  across  the  various  agency  R.  &  D.  capabilities 
to  allow  for  joint  program  planning  and  to  increase  accessabilitv  of 
Fedora1  scientific  and  technical  resources  for  State  and  local  govern- 
ments. Dr.  Hersman  responded : 

Mv  own  belief  would  lie  that  you  need  new  cross  cutting  program  mechanisms 
which  can  effectively  mobilize  Federal  agencies  which  have  knowledge  to  bring 
to  bear  on  a  problem,  from  related  State  and  local  government  groups,  and  from 
the  R.  &  D.  performers  themselves,  whether  thev  be  universities  or  industry. 
[p.  230] 
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Dr.  Hersman  added  that  it  was  unclear  to  him  where  this  initiative 
should  come  from,  whether  it  should  be  stimulated  through  Federal 
support,  or  whether  it  should  be  brought  about  by  State  and  local 
governments  themselves : 

If  the  latter  happened,  I  think  the  efforts  would  tend  to  be  fairly  small  at  the 
beginning.  They  would  probably  be  tighter  than  if  they  were  stimulated  under 
Federal  support.  Any  new  mechanisms,  however,  which  might  be  developed.  I 
would  think  would  not  be  to  supplant  existing  Federal  efforts.  Instead,  they 
should  be  designed  to  increase  the  relevance  and  the  synthesis  of  existing  Federal 
efforts.  I  think  any  effort  like  this  which  would  be  brought  into  being  at  the 
Federal  level,  would  have  to  come  from  initiatives  taken  through  the  Office  of 
the  President  and  not  under  the  auspices  of  any  particular  Federal  agency. 
[p.  230] 

User- Community  Capabilities 

A  general  consensus  arose  from  the  discussions  about  the  impor- 
tance of  building  or  strengthening  science  and  technology  capabilities 
at  the  State  and  local  government  levels.  The  witnesses  stressed  the 
requirement  for  States  and  localities  to  be  active,  able  participants  in 
the  intergovernmental  R.  &  D.  dissemination  process  and  many 
thought  the  Federal  Government  could  be  helpful  in  this  area.  Dr.  Fox 
made  the  following  point : 

An  effective  national  information  dissemination  system  must  involve  Federal 
efforts  to  package  the  needed  information,  coordinated  with,  and  responsive  to, 
information  networks  constructed  by  individual  States  or  groups  of  States,  to 
provide  individual  response  and  assistance  to  the  local  user.  [p.  71]. 

Accordingly,  Dr.  Fox  put  forward  a  plan  for  a  Federal  assistance 
program,  on  a  step-funding  basis,  to  allow  States  with  existing  science 
and  technology  capabilities  to  strengthen  them,  and  to  allow  other 
States,  as  appropriate,  to  build  new  capabilities,  [pp.  71-72]. 

Federal  programs  which  build  the  user  capabilities  of  State  and  local 
government  are  in  evidence  in  several  of  the  agencies,  two  of  which  are 
mentioned  here.  The  Department  of  Labor  Statistics  has  made  efforts 
to  improve  the  capabilities  of  the  States  by  providing  technical  assist- 
ance in  the  gathering,  use  and  assessment  of  statistical  data.  The 
States  act  as  collection  agencies  for  the  Bureau  and  the  information 
compiled  is  put  to  use  through  various  Federal-State  cooperative  pro- 
grams. Among  the  areas  in  which  there  are  technical  programs  de- 
signed to  improve  the  capabilities  of  the  user  States  are:  area  unem- 
ployment statistics,  industrial  employment  statistics,  labor  turnover 
statistics,  and  occupational  employment  statistics. 

The  Geological  Survey  within  the  Department  of  Interior  also 
works  to  supplement  the  technical  user  capabilities  of  the  State  and 
local  governments.  Through  the  provision  of  information  on  the 
Earth's  surface  features  the  Geological  Survey  provides  State  and 
local  agencies  with  information  on  the  identification  and  evaluation  of 
resources  and  land-use  alternatives.  This  in  turn  expands  the  policy 
options  and  the  decision-making  capabilities  of  the  State  and  local 
units. 

With  reference  to  supplying  aid  to  States  and  localities  in  the  in- 
terest of  science  and  technology  capability  building,  a  question  was 
raised  as  to  the  appropriateness  of  providing  technology  agents  to 
serve  the  needs  of  State  and  local  officials.  Dr.  Hersman  responded  that 
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the  answer  would  vary  considerably  according  to  State  and  local 
situations : 

I  would  dare  say  that  some  States  and  local  governments  are  as  good  as  the 
Federal  Government  in  understanding  what  their  research  needs  are,  stimulating 
research  appropriate  to  those  needs  and  applying  the  research  in  their  own 
operational  processes.  Other  States  simply  do  not  have  the  manpower  or  the 
financial  resources  to  mount  appropriate  programs,  [p.  240] 

Continuing,  Dr.  Hersman  stated  that  a  national  purpose  could  be 
served  through  building  the  capacity  of  the  State  and  local  offices  to 
enable  them  to  work  more  effectively  with  the  Federal  Government. 
It  is  an  arguable  point.  Dr.  Hersman  noted,  as  to  where  the  funding 
should  come  from  for  such  selectively  targeted  support  programs  to 
improve  State  and  local  capabilities.  Indicating  that  such  expenses 
should  be  shared,  Mr.  Linhares  of  the  Department  of  Transportation 
spoke  of  ".  .  .  training  activities  in  which  the  States  and  local  per- 
sonnel can  participate,  direct  technical  assistance  from  the  Federal 
level,  technical  assistance  teams  supported  by  Federal,  State  or  local 
levels,  and  others,  [p.  241] 

Mr.  McKelvey  indicated  that  a  significant,  although  not  highly 
visible,  problem  affecting  intergovernmental  R,  &  D.  dissemination 
programs,  is  a  widely  held  misconception  of  State  and  local  com- 
petence in  the  science  and  technology  area.  The  problem  results  from : 

The  often  heard  comment  that  State  and  local  governments  are  n0^  equipped 
to  handle  scientific  and  technological  issues  related  to  policy  formulation— 
basically,  the  view  that  State  and  local  government  doesn't  have  the  expertise 
to  use  technology  effectively.  This  may  have  heen  true  in  the  early  1960's,  hut 
it  is  no  longer  the  case  in  the  1070's.  State  and  local  governments,  through  efforts 
of  their  own.  the  National  Science  Foundation.  NASA,  and  others,  have  acquired 
the  ability  to  investigate  the  applicability  of  science  and  technology  to  their 
pressing  problems,  [p.  146] 

The  above  references  reflect  only  some  of  the  comments  concerning 
State  and  local  capacity-building.  They  effectively  convey,  however,  a 
widely  shared  concern  about  State  and  local  capabilities,  and  a  general 
sense  of  agreement  as  to  the  vital  role  which  States  and  localities  must 
play  as  partners  in  an  E.  &  D.  delivery  system. 

FrxmxG  Commitment 

Many  witnesses  spoke  of  the  problem  of  finances.  A  lack  of  financial 
commitment  to  a  science  and  technology  delivery  system — no  matter 
what  the  structure  or  approach — can  constitute  a  severe  detriment  to 
its  functional  capacity.  Mr.  Nichols  pointed  to  an  insufficient  financial 
commitment  as  a  primary  stumbling  block  to  ongoing  Federal  efforts : 

The  Federal  government  is  certainly  not  lacking  in  policy  initiatives  or  guide- 
lines to  develop  comprehensive  technology  utilization  programs  for  State  govern- 
ments. However,  what  is  lacking  is  the  commitment  of  fiscal  resources  to  imple- 
ment them,  and  within  Federal  agencies,  a  strong  administrative  commitment 
at  the  top  managerial  levels. 

As  stated  in  several  studios  over  the  past  5  years,  the  minimal  allocation  of 
funds  for  the  technology  transfer  utilization  programs  by  the  Federal  agencies, 
and  thus  the  absence  of  their  administrative  commitment  are  among  the  major 
contributing  factors  to  the  lackluster  performance  of  Federal-State  technology 
transfer  activities,  [p.  431 

Mayor  Holland  cited  a  statistic  that  only  0.25  percent  of  the  total 
Federal  I\.  &  P.  budget  is  being  spent  by  the  Federal  Government  to 
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transfer  and  promote  the  utilization  of  all  Federal  R.  &  D.  efforts. 
"We  are  faced  with  the  overwhelming  reality,*'  he  said,  "that  the 
majority  of  the  Federal  E.  &  D.  effort  is  not  designed  to  help  local 
governments. "  [p.  97] 

Stressing  the  need  for  continued,  dependable  funding  for  tech- 
nology transfer  activities,  Mr.  McKelvey  stated,  "Technology  trans- 
fer is  a  continuous  process  and  should  be  supported  as  such.  If  you 
believe  you  can  take  one  action,  walk  away,  and  expect  something 
to  happen,  you  are  wrong.*'  [p.  148]  He  continued : 

The  risks  associated  with  these  efforts  are  not  great  in  any  technical  sense, 
but  the  risks  of  not  getting  the  right  technology  to  the  right  place  are  terribly 
important  in  economic  and  social  terms.  When  expectations  are  raised  and 
then  unmet,  we  have  real  problems,  [p.  148] 

Along  this  same  line,  Dr.  Marlow  was  asked  whether  or  not  the 
Federal  Government  should  increase  its  investment  in  the  appli- 
cation of  science  and  technology  to  public  needs — to  provide  resources 
over  and  above  these  made  available  through  revenue  sharing.  Dr. 
Marlow  responded : 

The  potential  payoff  for  applying  known  science  and  technology  in  the  public 
sector  is  fantastic,  if  we  can  accomplish  this.  The  kind  of  payoff  which  is 
there — we  have  just  begun  to  scratch  the  surface.  In  our  own  state  we  have 
better  than  2,200  post  offices.  We  have  about  3;000  units  of  government.  For 
example,  the  one  unit  we  did  with  the  National  Science  Foundation  and 
Department  of  Navy  in  preventive  maintenance  in  the  public  schools,  just  that 
one  little  segment,  has  an  energy  saving  potential  that  makes  the  operating 
cost  of  this  program  look  like  peanuts.  Ll>-  181] 

Pers< >xal  Interface 

Another  factor,  believed  to  be  extremely  important  no  matter 
what  the  delivery  structure,  is  that  of  person-to-person  interaction. 
Mentioned  previously  in  the  context  of  elements  and  characteristics 
of  the  intergovernmental  R.  &  D.  dissemination  process,  person-to- 
person  contact  was  identified  by  many  of  the  witnesses  as  one  of 
the  key  factors  in  effective  transfer. 
Mr.  Nichols  observed : 

At  the  present  time  it  is  the  personal  networks  of  people  involved  in  the 
State  legislatures  which  results  in  technology  being  brought  into  state  and 
local  problems  more  so  than  some  particular  kind  of  institution,   [p.  109] 

Underscoring  the  role  of  people,  Mr.  Mercian  stated,  "...  even  the 
best  of  organizational  structures  will  not  guarantee  effectiveness.'' 
A  critical  element  is: 

The  ability  of  key  R.  &  D.  administrators  to  span  and  bring  together  not 
only  the  two  cultures  of  science  and  humanities,  but  the  tbree  worlds  of  gov- 
ernment within  our  Federal  system.  Persons  within  the  field  tell  us  that  the 
separateness  and  barriers  are  still  formidable  and  relatively  few  people  arc 
equipped  to  bring  the  parts  together  to  serve  the  Federal  system  as  we  would 
like  to  have  it  Operate,  [p.  7] 

:  Mr.  McKelvey  stated  that  when  considering  factors  in  the  informa- 
tion delivery  process,  it  is  necessary  to  find  individuals  within  the  user 
communities — specifically  State  and  local  governments — to  whom  the 
information  will  be  meaningful.  Without  actual  recipients,  it  is  diili- 
cult  to  get  any  information  effectively  transferred  into  State  and  local 
organizations,  [p.  179] 
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User- Need  Assessment/User  Receptivity 

Nb  matter  what  the  structure  of  a  delivery  system,  if  it  attempts 
to  transfer  scientific  and  technical  resources  ill-snited  to  the  needs  of 
\\w  intended  user  communities,  i.e.  State  and  local  governments,  the 
system  will  be  largely  ineffective.  The  necessity  for  cultivating*  an 
accurate  understanding  of  specific  needs,  and  a  sensitivity  as  to  the 
nature  of  the  environment  in  which  the  needs  mnst  be  addressed,  were 
factors  frequently  emphasized  throughout  the  three  days  of  hearings. 

Dr.  Fox  provided  a  colorful  example  of  a  technology-need  mismatch, 
by  speaking  of  an  attempt  to  foster  the  utilization  of  highly  sophis- 
ticated mass  transit  technology,  when  the  technology  in  question  was 
not  at  all  suited  to  community's  needs : 

We  heard  a  statement  earlier  that  maybe  the  States  and  local  levels  were  not 
advanced  enough  to  use  modern  Buck  Rogers  technology  in  mass  transit.  Maybe 
the  people  who  decided  to  invent  Buck  Rogers'  modern  technology  for  transit 
were  not  aware  of  the  realities  of  life  and  the  restrictions,  in  many  ways,  as  to 
what  you  can  actually  do,  including  an  ability  to  pay  for  it.  So,  I  don't  think  the 
problem  was  that  we  were  old  fashioned  at  the  local  level  necessarily.  It  is  a 
fact  that  the  people  at  the  Federal  level,  in  charge  of  this,  just  were  not  in  contact 
with  reality  when  they  were  thinking  of  300  miles  per  hour  for  commuter  transit 
and  the  like.  [p.  72] 

Paralleling  this  point,  Dr.  Grattidge  of  General  Electric  Co.,  linked 
the  potential  effectiveness  of  information  dissemination  services  with 
an  ability  to  create  a  "user-pull  rather  than  a  technology-push"  situa- 
tion. Dr.  Grattidge  remarked : 

The  aggressive  outreach  programs  are  only  effective  when  there  is  receptivity 
at  the  other  end  and  therefore  the  outreach  is  in  effect  developing  the  market. 
lp.  135] 

Mr.  McKelvey  put  the  factor  of  contextual  fit  into  a  slightly  differ- 
ent perspective.  He  mentioned  that  one  of  the  most  important  steps 
in  the  transfer  process  is  the  integration  of  available  technology,  or 
technical  information,  into  the  existing  social  system.  "It  is  at  this 
interface",  he  cautioned,  "that  success  or  failure  becomes  obvious.  A 
whole  host  of  institutional  barriers  stand  ready  to  prevent  successful 
transfer  of  technology."  Mr.  McKelvey  gave  an  illustrative  example: 

Consider  the  problem  of  developing  onsite  home  solar  heating  and  cooling. 
While  the  technology  to  heat  and  cool  a  private  residence  with  solar  energy  is 
available,  factors  such  as  local  building  codes,  lending  institution  policies,  the 
unfamiliarity  of  architectural  and  engineering  firms  with  the  design  of  the 
systems,  the  availability  of  standardized  equipment,  and  some  incentive  for 
develoi>ers  to  incorporate  the  technology — all  must  be  aligned  to  bring  the  tech- 
nology into  wide  use.  [p.  147] 

Similarly,  Dr.  Bishop  emphasized  user  receptivity  as  a  prime  deter- 
minant of  the  potential  effectiveness  of  technology  transfer  efforts. 
He  suggested  that : 

Technological  change  will  take  place  most  readily  when  the  potential  users 
of  new  technology  understand  the  probable  consequences  of  applying  it  to  their 
particular  circumstances.  Potential  users,  therefore,  are  encouraged  to  examine 
and  evaluate  new  technology  and.  when  appropriate,  are  motivated  to  use  it  in 
coping  with  their  problems,  [p.  125] 

Dr.  Hersman  reported  on  experimental  efforts  directed  at  the 
development  of  "demand  structures"  derived  from  various  State  and 
local  government  needs.  It  is  intended  that  by  drawing  up  demand 
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profiles,  scientific  and  technical  resources  can  be  keyed  to  specific 
problems.  Another  objective  is  to  get  State  and  local  representatives 
to  develop  appropriate  relationships  with  the  numerous  Federal  agen- 
cies. State  and  local  governments.  Dr.  Hersman  said.  ". .  .  should  be  in 
touch  and  actively  soliciting  a  relationship,  for  example,  with  NTTS, 
with  the  HUD  Office  of  Product  Dissemination,  and  so  forth'', 
[p.  240] 

Level  or  Commitment  axd  Reward  System 

During  the  hearings  there  was  an  identification  of  factors  which 
influence  the  intergovernmental  dissemination  process — in  both  posi- 
tive and  negative  directions — and  which  seem  generally  independent 
of  the  organizational  or  institutional  framework.  These  factors  are 
particularly  important  in  terms  of  policy  implications  which  may  be 
derived  from  them. 

Factors  considered  to  be  of  notable  importance  include  the  level  of 
managerial  commitment  to  a  technology  transfer  effort,  and  the 
reward  structure  within  which  participants  in  the  effort  must  operate. 
With  reference  to  the  former.  Mr.  McElvey,  speaking  from  "real  ex- 
perience*' stated : 

First,  and  foremost,  successful  programs  require  a  commitment  from  the  top. 
Two  obvious  aspects  of  this  commitment  are  money  and  manpower.  We  are  not 
necessarily  suggesting  an  expansion  of  expenditures  for  these  needs;  rather, 
closer  scrutiny  of  existing  programs  may  indicate  more  fruitful  resource  allo- 
cation strategies,  [pp.  145-146] 

In  his  discussion  of  elements  important  to  the  creation  of  a  Federal 
structure  for  intergovernmental  dissemination  of  R.  &  D.,  Mr.  Merriam 
made  a  similar  point : 

...  if  past  experience  is  a  clue,  even  the  best  of  organizational  structures 
will  not  guarantee  effectiveness.  Critical  elements  [include]  the  commitment  of 
the  President,  [p.  7] 

Similarly,  Mr.  Linhares,  in  considering  elements  of  an  effective  and 
viable  technology  transfer  program,  stated  that  although  the  size  of 
the  office  to  administer  technology  transfer  and  the  size  of  the  budget 
specifically  targeted  for  that  office  are  important,  they  are  not  ".  .  . 
as  important  ...  as  having  a  very  strong  commitment  by  manage- 
ment, supporting  you  in  your  activities  to  be  a  catalyst",  [p.  252]  Mr. 
Linhares  continued,  ".  .  .  You  can  make  a  lot  of  things  happen  with 
very  few  resources,  if  you  have  this  commitment."  [p.  253] 

Mr.  Linhares  then  discussed  the  importance  of  the  reward  sj^stem : 

I  think  traditionally,  the  rewards  have  been  for  doing  "good  research"  as 
evaluated  by  other  researchers  rather  than  doing  research  which,  in  fact,  makes 
an  impact  out  in  the  public  sector.  The  tendency  has  been,  I  think,  to  "Reward 
good  research  within  the  research  community".  .  .  .  But  I  see  a  change  occur- 
ring and  I  think  there  has  to  be  more  emphasis  on  rewarding  research  because 
it,  in  fact,  makes  a  difference  out  in  the  public  sector,  [p.  253] 


SUMMARY 

The  hearings  gave  voice  to  a  wide  variety  of  perspectives  and 
recommendations  pertaining  to  intergovernmental  dissemination  of 
Federal  R.  &  D.  products.  The  hearing  record  contains  numerous 
implications  for  policy  and  program  action.  It  does  not  endorse  any 
one  particular  policy  or  program  approach,  but  it  would  be  unrealistic 
to  expect  that  it  would.  The  process  of  making  use  of  science  and 
technology  in  the  public  sector  is  too  complicated  to  lend  itself  to  a 
single  policy,  program  format,  or  procedure.  The  record  does,  how- 
ever, contain  extensive  information — derived  from  study  and  prac- 
tice— as  to  institutional  and  policy  features  important  to  an  effective 
intergovernmental  R.  &  D.  delivery  system. 

A  prevailing  sentiment  throughout  the  hearings  favored  a  network 
or  interaction  within  and  between  the  levels  of  government.  Testimony 
and  discussion  pointed  to  the  complexities  involved  in  accurate  need- 
assessment,  identification  of  appropriate  technology  to  meet  the  needs, 
linkage  between  the  research  and  user  communities,  etc.,  and  indicated 
the  requirement  for  cooperative  partnerships  and  coordinated  systems 
by  which  to  deliver  and  apply  scientific  and  technical  resources. 

With  reference  to  the  responsibility  of  the  Federal  Government, 
there  was  general  agreement  that  a  central  focus  for  intergovern- 
mental science  and  technology  should  be  provided  at  the  national  level. 
To  reiterate,  the  record  demonstrates  that  there  is  a  requirement  for 
interagency  R.  &  D.  program  coordination;  a  need  for  a  coherent  ap- 
proach to  dissemination  activities  directed  in  regions.  States  and  lo- 
calities; a  coordinated  program  for  providing  financial  and  tech- 
nical assistance  to  create  or  strengthen  science  and  technology  capa- 
bilities ;  and  a  central  organization  through  which  regions,  States  and 
localities  can  tap  Federal  resources. 

Provision  for  some  type  of  person-to-person  interaction  is  impor- 
tant to  the  effective  transfer  of  scientific  and  technical  information. 
Need-assessment  is  central  to  the  effectiveness  of  a  delivery  system, 
as  it  has  been  found  to  be  highly  unlikely  that  information  broadcast 
out  to  a  wide-ranging,  somewhat  undefined  user  community,  will  be 
adopted.  Commitments  of  management,  manpower,  and  funds  are  nec- 
essary to  a  successful  intergovernmental  delivery  system. 
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APPENDIX 

List  of  Witnesses 

hearing  on  intergovernmental  dissemination  of  federal  research 
and  development  results 

November  4, 1975 : 

Robert  E.  Merriam,  Chairman,  Advisory  Commission  on  Inter- 
governmental Relations. 

J.  Hugh  Nichols,  Member,  House  of  Delegates,  State  of  Mary- 
land. 

Dr.  Thomas  G.  Fox,  Governor's  Science  Advisor,  State  of  Penn- 
sylvania. 

The  Honorable  Arthur  Holland,  Mayor  of  the  City  of  Trenton, 
New  Jersey. 
November  5,  1975 : 

Dr.  Charles  E.  Bishop,  President,  University  of  Arkansas,  Fay- 
ette ville,  Arkansas. 

Dr.  Walter  Grattidge,  Manager,  Technical  Information,  Corpo- 
rate Research  and  Development,  General  Electric  Co.,  Schenec- 
tady, N.  Y. 

John  McKelvey,  President,  Midwest  Research  Institute,  Kansas 
City,  Kansas. 

Dr.   H.  LeRoy  Marlow,  Director,  PENNTAP    (Pennsylvania 
Technical  Assistantance  Program),  University  Park  Pennsyl- 
vania. 
November  6, 1975 : 

Dr.  Charles  J.  Orlebeke,  Assistant  Secretary  for  Policy  Develop- 
ment and  Research,  Department  of  Housing  and  Urban  Devel- 
opment: accompanied  by  Claude  Barfield,  Allan  Siegel,  and 
Heather  Avelihe. 

William  Steber,  Acting  Assistant  Secretary  for  Systems  Develop- 
ment and  Technology,  Department  of  Transportation;  accom- 
panied by  A.  B.  Linhares. 

Dr.  Betsy  Anker- Johnson,  Assistant  Secretary  for  Science  ami 
Technology,  Department  of  Commerce ;  accompanied  by  Robert 
B.  Elert  and  William  T.  Knox. 

Dr.  M.  Frank  Hersman,  former  director,  Office  of  Intergovern- 
mental Science  and  Research  Utilization,  National  Science' 
Foundation. 
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